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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink-jet type image 
formation device, which can do switching to an 'ink runout mode' 
easily and securely. , ee ; 

SOLUTION: In changing a first ink supply mode to a second ink supply 
mode, a lever 89 is pulled up, a lock nail 20b is removed from a 
hooking hole 82, and the lock nail 20b is hooked to a hooking hole 84 
By this, a joint needle 86 gets off from a joint shield 70d and leaves a 
fresh ink room 70a of an ink cartridge 70. Further, in the second ink 
supply mode, a seal material 88 closing a hole 70c also leaves from 
the hole 70c and a state of airtight of a sponge room 70b is canceled, 
and the sponge room 70b communiates with the outside. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The carriage which reciprocates to a predetermined main scanning direction, and the 
1st ink stores dept. which is arranged in a different location from this carriage, and stores ink, 
The 2nd ink stores dept. which stores the ink with which the print head carried in said carriage is 
equipped, and which is supplied to this print head, It has the tube along which the ink supplied to 
said 2nd ink stores dept. from said 1st ink stores dept. passes. The 1st ink supply mode which 
supplies ink to said print head via said 2nd ink stores dept. from said 1st ink stores dept., And it 
sets to the ink jet method image formation equipment with which the mode in both 2nd ink 
supply mode that intercepts the ink supply from said 1st ink stores dept., and supplies ink to said 
print head from said 2nd ink stores dept. is chosen. When located in the 1st predetermined 
location with the holddown member which fixes said print head to said carriage, said 1st ink 
supply mode is chosen. Inkjet method image formation equipment characterized by having the 
mode selection member as which said 2nd ink supply mode is chosen when located in the 2nd 
different location from said 1st location, and which was attached in said holddown member. 
[Claim 2] For said 1st and 2nd locations, said mode selection member is a print head according 
to claim 1 characterized by being what cancels immobilization of said print head fixed to said 
carriage by said holddown member when located in the 3rd different location. 
[Claim 3] Said tube is what passes through the space inserted into said holddown member and 
said mode selection member. Said mode selection member It is the thing to which the inside of 
this tube is made for ink to flow without crushing said tube when this mode selection member is 
located in said 1st location. Inkjet method image formation equipment according to claim 1 or 2 
characterized by being the thing to which crush said tube and the inside of this tube is made for 
ink not to flow when this mode selection member is located in said 2nd location. 
[Claim 4] They are claims 1 and 2 characterized by to have the passage formation member which 
separates from said 2nd ink stores dept. when it connects with said 2nd ink stores dept., and it 
begins to pour ink to this 2nd ink stores dept. when said mode selection member is located in 
said 1st location, and said mode selection member is located in said 2nd location, and which was 
connected to the edge of said tube, or ink-jet method image-formation equipment given in 3. 
[Claim 5] Said passage formation member is ink jet method image formation equipment 
according to claim 4 characterized by having the sealing member which seals said opening when 
opening into which ink flows is formed and said mode selection member is located in said 2nd 
location. 

[Claim 6] Inkjet method image formation equipment according to claim 4 or 5 characterized by 
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having the controller which controls this passage formation member so that said opening of said 
passage formation member is opened and closed according to said 1st and 2nd ink supply mode. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet method image formation equipment 

which breathes out ink to a record medium and forms an image. 

[0002] 

[Description of the Prior Art] The image formation equipment of the ink jet method which 
breathes out ink to a record medium and forms an image as one of the output units of a computer 
or a workstation is known. 

[0003] An example of this ink jet method image formation equipment is explained with reference 
to drawing 19 and drawing 20 . 

[0004] Drawing 19 is the perspective view showing the ink jet printer which is an example of 
conventional ink jet method image formation equipment. Drawing 20 is the mimetic diagram 
showing the internal structure of the ink jet printer of drawing 19 . 

[0005] As shown in drawing 19 , the control unit 12 for operating this ink jet printer 10 is formed 
in the ink jet printer 10. By the various switches arranged at the control unit 12, a paper type, 
online/off-line, a command, etc. are directed. Moreover, the opening 14 discharged while a 
record medium is inserted is formed in the ink jet printer 10. By inserting the tip of a record 
medium from this opening 14, this record medium is conveyed inside an ink jet printer 10, and 
an image is formed in a record medium in that interior. The part in which the image was formed 
among record media is discharged in the direction of arrow-head A from opening 14, and is held 
in a basket (not shown) etc. In addition, the bottle case 18 where the ink bottle 16 (refer to 
drawing 21 ) with which ink was stored is held is being fixed to side-attachment- wall 10a of an 
ink jet printer 10. 

[0006] The ink jet printer 10 is equipped with the driving roller 24 and pinch roller 26 which 
convey a record medium intermittently in the print head 20 in which two or more ink delivery 
20a ink carries out [ a ] the regurgitation was formed, the carriage 22 which carries this print 
head 20 and reciprocates to a main scanning direction (direction perpendicular to the space of 
drawing 20 ), and the direction (it is the recording paper conveyance direction and is called the 
direction of vertical scanning) of arrow-head A which intersects perpendicularly with this main 
scanning direction, as shown in drawing 20 . Through the pinch roller arm 32 or coiled spring 34, 
the pinch roller 26 is being fixed to the guide stay 36 so that it can attach and detach free from a 
driving roller 24. 

[0007] Moreover, the platen 28 in which a record medium is laid is arranged at the ink jet printer 
10. The front part of a print head 20 is an image formation field in which an image is formed 
among this platen 28. The suction fan 30 sticks the part (henceforth an image formation part) 
located in this image formation field among record media to a platen 28 by attracting air from air 
suction hole 28a. 

[0008] Stopping the record medium under conveyance temporarily by the driving roller 24 and 
Publ'nNo.: 2002-001987 

2 

SSL-DOCSl 1472364vl 



Publ'nNo.: 2002-1987 




the pinch roller 26 5 and making carriage 22 reciprocate to the above-mentioned main scanning 
direction, in case an image is formed in a record medium, ink is breathed out from a print head 
20 into the image formation part of a record medium, and the image for one band is formed (it 
prints). Then, the actuation which forms the following image for a band in the image formation 
part to which only predetermined die length conveys a record medium, and is newly located in 
an image formation field is repeated. 

[0009] In addition, it is one side of the movable range of carriage 22, and the recovery device 
(not shown) which attracts ink compulsorily from ink delivery 20a, and makes the ink discharge 
condition from ink delivery 20a a discharge condition equivalent to the first stage is arranged in 
the location distant from the image formation field. If it will be in a required condition to make 
an early discharge condition recover image formation working and an ink discharge condition, 
carriage 22 will be moved above a recovery device and ink will be compulsorily attracted from 
ink delivery 20a. 

[0010] The print head 20 is equipped with the ink cartridge 40 in which ink was stored. The ink 
stored in this ink cartridge 40 is supplied to a print head 20, and is breathed out from ink delivery 
20a. The ink cartridge 40 is divided into two rooms of raw ink room 40a which stores ink with 
the liquid, and ink absorber room 40b stored in the condition of having made the sponge which 
absorbs ink absorbing ink. 

[001 1] Ink is supplied to an ink cartridge 40 through the ink supply tube 38 from the ink bottle 
16 (refer to drawing 21 ) fixed to a location which is different in carriage 22. The needle unit 44 
to which the needle 42 with which ink flows out was fixed is attached at the tip of the ink supply 
tube 38. Thus, the method which supplies ink to a print head 20 through the ink supply tube 38 
or an ink cartridge 40 from the ink bottle 16 is called tubing method. About this tubing method, 
from drawing 21 to drawing 23 is referred to and explained. 

[0012] Drawing 21 is the mimetic diagram showing a tubing method. Drawing 22 is the mimetic 
diagram showing the ink cartridge in which the needle unit was attached. Drawing 23 is the 
mimetic diagram showing the ink cartridge from which the needle unit was removed. 
[0013] The ink which is breathed out from ink delivery 20a and used for image formation is 
stored in the ink bottle 16 for every Isshiki. This ink bottle 16 is carried in the bottle case 18 
(refer to drawing 19 ), as mentioned above. In the bottle case 1 8, it has the ink buffer 46 which 
once stores the ink stored in the ink bottle 16. The needle 48 for incorporating ink is inserted into 
the liquid ink side of this ink buffer 46. This needle 48 is combined with the edge of the ink 
supply tube 38 made of resin. 

[0014] The ink supply tube 38 is piped to carriage 22 along with the tube guide (not shown) 
prepared in parallel with the guide stay 36 (refer to drawing 20 ). In addition, in case carriage 22 
reciprocates, this ink supply tube 38 changes free according to the location of carriage 22, and it 
is constituted so that reciprocation of carriage 22 may not be affected. 
[0015] The needle unit 44 to which the needle 42 was fixed as mentioned above is combined 
with the point of the ink supply tube 38 piped by carriage 22. Sealing association of this needle 
unit 44 is carried out at the ink cartridge 40. Thereby, the ink 50 stored in the ink bottle 16 is 
supplied to an ink cartridge 40 via the ink supply tube 38, after only the specified quantity is 
stored in the ink buffer 46. 

[0016] From ink delivery 20a, the ink of the specified quantity is breathed out at once. If ink is 
breathed out from ink delivery 20a, it originates in this ink regurgitation and the atmospheric 
pressure in an ink cartridge 40 will be in a negative pressure condition. According to this 
negative pressure condition, the ink of the ink buffer 46 passes along the ink supply tube 38, and 
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it flows out of the hole of the needle 42 located in an ink cartridge 40. 

[0017] If ink is repeatedly breathed out from ink delivery 20a, the ink stored in ink and the ink 
bottle 16 of the ink buffer 46 will be consumed gradually. The ink residue detector (not shown) 
which detects the ink residue in the ink bottle 16 is installed in the ink jet printer 10 (refer to 
drawing 20 ). This ink residue detector's detection of that there is no ink residue in the ink bottle 
16 displays an ink-less message on a control unit 12 (refer to drawing 19 ) based on the ink-less 
signal emitted from a control section (not shown). 

[0018] In this case, the ink supply tube 38 is crushed using the cock 52 attached in carriage 22, 
and it is made for the ink in this ink supply tube 38 not to flow backwards to the direction of the 
ink bottle 16, as shown in drawing 23 . Thus, in the condition [ having crushed the ink supply 
tube 38 by the cock 52 ], the needle unit 44 combined with the ink cartridge 40 is removed from 
an ink cartridge 40. The removed needle unit 44 is inserted in joint holder 22a formed in carriage 
22, and is kept. 

[0019] Since an ink cartridge 40 is outside open for free passage and becomes an atmospheric 
pressure by removing the needle unit 44 from an ink cartridge 40, image formation actuation is 
continuable using the ink which remains in the ink cartridge 40. Thus, after finishing using the 
ink stored in the ink bottle 16, generally the mode which exhausts the ink stored in the ink 
cartridge 40 is known as "ink using-up mode" in the ink jet method image formation equipment 
of a tubing method. In addition, when the ink in an ink cartridge 40 is lost, the print head 20 and 
ink bottle 16 both sides by which it was equipped with the ink cartridge 40 will be exchanged for 
a new article. 
[0020] 

[Problem(s) to be Solved by the Invention] Change actuation to the above-mentioned "ink using- 
up mode" is suitably performed by the operator. There are two actuation items of this change 
actuation. An eye closes the cock 52 for ink antisuckbacks most. The needle unit 44 is removed 
from an ink cartridge 40 to the second, and it inserts in them at joint holder 22a. Among these, 
since the needle unit 44 is connected to the ink cartridge 40 by the bonding strength which is 
about several kg Goint), the second actuation cannot remove the needle unit 44 from an ink 
cartridge 40 very easily. 

[0021] Moreover, in case it draws out in order to remove the needle unit 44 from an ink cartridge 
40, an operator holds the needle unit 44 directly. For this reason, a needle 42 may deform, or the 
joint-seal (seal is carried out) material which seals between the needle unit 44 and ink cartridges 
40 may get damaged, and it may damage, or ink may adhere to a hand or clothes. Therefore, it is 
necessary to work, taking care that such a trouble does not arise. 

[0022] Furthermore, with the image recording equipment which performs color printing using 
the ink of two or more colors, only the number of print heads needs to perform the above- 
mentioned actuation. For this reason, the time and effort and time amount to operate will 
increase, and it becomes a very troublesome activity. 

[0023] This invention aims at offering the ink jet method image formation equipment which can 
ensure [ easily and ] a change in the "ink using-up mode" mentioned above in view of the above- 
mentioned situation. 
[0024] 

[Means for Solving the Problem] The ink jet method image formation equipment of this 
invention for attaining the above-mentioned purpose The carriage which reciprocates to a 
predetermined main scanning direction, and the 1st ink stores dept. which is arranged in a 
different location from this carriage, and stores ink, The 2nd ink stores dept. which stores the ink 
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with which the print head carried in said carriage is equipped, and which is supplied to this print 
head, It has the tube along which the ink supplied to said 2nd ink stores dept. from said 1st ink 
stores dept. passes. The 1st ink supply mode which supplies ink to said print head via said 2nd 
ink stores dept. from said 1st ink stores dept., And it sets to the ink jet method image formation 
equipment with which the mode in both 2nd ink supply mode that intercepts the ink supply from 
said 1st ink stores dept., and supplies ink to said print head from said 2nd ink stores dept. is 
chosen. (1) When located in the holddown member which fixes said print head to said carriage, 
and the 1st (2) predetermined location, said 1st ink supply mode is chosen. When located in the 
2nd different location from said 1st location, it is characterized by having the mode selection 
member as which said 2nd ink supply mode is chosen and which was attached in said holddown 
member. 

[0025] here - said mode selection member - (3) - when located in the 3rd different location 
from said 1st and 2nd locations, immobilization of said print head fixed to said carriage by said 
holddown member may be canceled. 

[0026] (4) « what passes through the space where said tube was inserted into said holddown 
member and said mode selection member - it is -- (5) — said mode selection member [ 
moreover, ] It is the thing to which the inside of this tube is made for ink to flow without 
crushing said tube when this mode selection member is located in said 1st location. (6) When 
this mode selection member is located in said 2nd location, you crush said tube and the inside of 
this tube is made for ink not to flow. 

[0027] furthermore, above ink jet method image formation equipment -- (7) — when said mode 
selection member is located in said 1st location, it connects with said 2nd ink stores dept., and 
sink appearance of the ink is carried out to this 2nd ink stores dept., and when said mode 
selection member is located in said 2nd location, you may have the passage formation member 
which separates from said 2nd ink stores dept. and which was connected to the edge of said tube. 
[0028] further - again (8) as for said passage formation member, opening into which ink 
flows is formed, and the (9) above-mentioned ink jet method image formation equipment may be 
equipped with the sealing member which seals said opening when said mode selection member is 
located in said 2nd location. 

[0029] further - again -- the above-mentioned ink jet method image formation equipment -- (10) 
— you may have the controller which controls this passage formation member so that said 
opening of said passage formation member is opened and closed according to said 1st and 2nd 
ink supply mode. 
[0030] 

[Embodiment of the Invention] With reference to a drawing, the operation gestalt of the ink jet 
method image formation equipment of this invention is explained. From drawing 1 to drawing 1 1 
is referred to, and the 1st operation gestalt is explained. 

[0031] Drawing 1 is the perspective view showing the appearance of the ink jet method image 
formation equipment of the 1st operation gestalt. Drawing 2 is the mimetic diagram showing the 
internal configuration of the ink jet method image formation equipment of drawing 1 . Drawing 3 
is the perspective view showing the appearance of the print head of drawing 2 . Drawing 4 is the 
mimetic diagram showing the fixed condition that the print head of drawing 3 was fixed to 
carriage. Drawing 5 is the mimetic diagram showing the ink supply condition which supplies ink 
to a print head from an ink bottle. Drawing 6 is the perspective view showing the 1st ink supply 
mode. Drawing 7 is the mimetic diagram showing the tube in the condition (the 1st ink supply 
mode) that ink can be supplied from an ink bottle. Drawing 8 is the perspective view showing the 
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2nd ink supply mode. Drawing 9 is the mimetic diagram showing the 2nd ink supply mode. 
Drawing 10 is the mimetic diagram showing the tube in the condition (the 2nd ink supply mode) 
that supply of the ink from an ink bottle was intercepted. Drawing 1 1 is the mimetic diagram 
showing the condition that a mode selection member is located in the 3rd location, and can 
remove a print head. In these drawings, the same sign is given to the same component as the 
component shown in drawing 23 from drawing 19 . 

[0032] As shown in drawing 1 , the ink bottle case 62 where the ink bottle (it is an example of 
the 1st ink stores dept. said to this invention, and is the same as that of the ink bottle 16 shown in 
drawing 2 1 .) was contained by ink jet method image formation equipment 60 is being fixed to 
side-attachment- wall 60a. From the ink bottle contained by the ink bottle case 62, as shown in 
drawing 2 , ink is supplied to a print head 20 through the ink supply tube 64, an ink cartridge 70, 
etc. Such ink supply mode is called 1st ink supply mode by this invention. On the other hand, 
supply of the ink from an ink bottle is intercepted and the ink supply mode which supplies only 
the ink stored in the ink cartridge 70 to a print head 20 is called 2nd ink supply mode ("using-up 
mode") by this invention. 

[0033] The description of ink jet method image formation equipment 60 is in the point equipped 
with the change-over in the 2nd ink supply mode from the 1st ink supply mode, or the mode 
change-over member 80 which can perform this reverse change-over in one-touch. This mode 
change-over member 80 is the configuration which lengthened S characters, as shown in drawing 
2 , drawing 6 , etc. Moreover, ink is stored, and the above-mentioned ink cartridge 70 is carried 
in a print head 20, and has structure with which the mode change-over member 80 is stopped. 
[0034] As shown in drawing 2 or drawing 5 , a print head 20 is carried in carriage 22. The hook 
66 (it is an example of the holddown member said to this invention) for fixing a print head 20 to 
this carriage 22 is formed in carriage 22, and the print head 20 carried in carriage 22 is fixed to 
carriage 22 by hook 66. 

[0035] Upper limit section 80a of the above-mentioned mode change-over member 80 is being 
fixed to the hook 66 by rotation shaft 66a free [ rotation ]. Two connection holes 82 and 84 are 
located in a line, and are formed in lower limit section 80b of the mode change-over member 80. 
Lock pawl 20b which fits into these two connection holes 82 and 84 alternatively, and is caught 
in them is formed in the print head 20. If lock pawl 20b is caught in the connection hole 82, it 
will become the 1st ink supply mode, and ink is supplied to a print head 20 through the ink 
supply tube 64, an ink cartridge 70, etc. from the ink bottle contained by the ink bottle case 62. 
On the other hand, if lock pawl 20b is caught in the connection hole 84, it will become the 2nd 
ink supply mode, and the ink supply tube 64 is crushed, the ink supply from an ink bottle is 
intercepted, and ink is supplied to a print head 20 only from an ink cartridge 70. 
[0036] A location of the mode change-over member 80 where lock pawl 20b is caught in the 
connection hole 82 is an example of the 1st location said to this invention. A location of the 
mode change-over member 80 where lock pawl 20b is caught in the connection hole 84 is an 
example of the 2nd location said to this invention. Moreover, if the mode change-over member 
80 is rotated up (the direction of arrow-head B) as shown in drawing 1 1 , immobilization of hook 
66 separates and a print head 20 can be removed from carriage 22. A location when the mode 
change-over member 80 rotates up is an example of the 3rd location said to this invention. 
[0037] The mode change-over member 80 and print head 20 which were mentioned above are 
further explained to a detail. 

[0038] As shown in drawing 4 , drawing 5 , etc., opening is formed in the lower part of a bridge 
wall although the ink cartridge 70 is divided into raw ink room 70a which stores ink in the state 
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of the liquid, and sponge 70b stored in the condition of having made sponge absorbing ink. The 
ink stored in raw ink room 70a is drawn in sponge room 70b through opening by the negative 
pressure which originates in the regurgitation pulse of a print head 20, and is produced. 
[0039] Free passage hole 70c which makes atmospheric air open this sponge room 70b for free 
passage is formed above sponge room 70b. Free passage hole 70c is formed with the 
configuration and a dimension from which the interior of an ink cartridge 70 will be in the 
optimal negative pressure condition. 

[0040] The hole is formed above raw ink room 70a, and this hole is closed by joint shielding 70d 
in which the joint needle 86 (it is an example of the passage formation member said to this 
invention) mentioned later is inserted. Joint shielding 70d is rubber material with a thickness of 
about 1mm. Although it is broken through with the joint needle 86 joint shielding 70d and a hole 
opens, this hole is closed by elastic contraction of rubber where the joint needle 86 is inserted. 
[0041] As shown in drawing 4 , carriage 22 has electrode plate 22a for sending an ink 
regurgitation signal to a print head 20. Energization becomes possible when this electrode plate 
22a contacts the contact section of a print head 20. 

[0042] As mentioned above, the hook 66 is being fixed to carriage 22 free [ rotation ]. Turning 
effort is given in the direction which fixes a print head 20 to this hook 66 with a spring 68. 
Therefore, a print head 20 will be pressurized by hook 66, and will be fixed. 
[0043] It turned caudad from the center section of the mode change-over member 80, and the 
joint needle 86 has projected. This joint needle 86 is being fixed to the mode change-over 
member 80 so that it may become the posture which can be inserted in joint shielding 70d. The 
upper limit section of the joint needle 86 is connected to the ink supply tube 64 piped from the 
ink bottle 16 (refer to drawing 21 ). The ink stored in the ink bottle 16 is supplied to an ink 
cartridge 70 through the ink supply tube 64 and the joint needle 86. In addition, hollow molding 
of the joint needle 86 is carried out at the bore of 1mm or less. At least one opening is formed in 
the point of the joint needle 86, and ink flows out of this opening. 

[0044] The sealant 88 which closes and seals free passage hole 70c of an ink cartridge 70 is 
being fixed to the inferior surface of tongue of upper limit section 80a of the mode change-over 
member 80. Where lock pawl 20b of a print head 20 is hooked on the connection hole 82 of the 
mode change-over member 80, as shown in drawing 5 , a sealant 88 seals free passage hole 70c. 
[0045] The compression coil spring 90 is being fixed near the fixed position of a sealant 88. 
When lock pawl 20b is caught in the connection holes 82 and 84 and an ink cartridge 70 is fixed 
to a print head 20, this compression coil spring 90 is constituted so that an ink cartridge 70 may 
be forced on a print head 20. By this, in both above-mentioned 1st and 2nd ink supply mode, 
positioning with the mode change-over member 80 and a print head 20 will be made. 
[0046] The above-mentioned 1 st ink supply mode is explained. 

[0047] As mentioned above, in the 1st ink supply mode, ink is supplied to a print head 20 
through the ink supply tube 64, an ink cartridge 70, etc. from the ink bottle contained by the ink 
bottle case 62. In this 1st ink supply mode, as shown in drawing 5 , lock pawl 20b is hooked on 
the connection hole 82. In this case, as shown in drawing 7 , the ink supply tube 64 is not 
crushed in the space inserted into the hook 66 and the mode selection member 80. Moreover, the 
joint needle 86 has broken through joint shielding 70d, and opening of the joint needle 86 is 
located in raw ink room 70a. Furthermore, free passage hole 70c is closed by the sealant 88. In 
the above condition, the ink cartridge 70 is in the airtight condition. Therefore, if ink is breathed 
out from ink delivery 20a of a print head 20 and sponge room 70b becomes negative pressure, 
ink will be supplied from an ink bottle via the joint needle 86 or the ink supply tube 64. 
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[0048] The above-mentioned 2nd ink supply mode is explained. 

[0049] As mentioned above, in the 2nd ink supply mode, supply of the ink from an ink bottle is 
intercepted and only the ink stored in the ink cartridge 70 is supplied to a print head 20. This 2nd 
ink supply mode is also called "using-up mode." In switching to the 2nd ink supply mode from 
the 1st ink supply mode, the lever 89 located at the tip of the mode change-over member 80 is 
pulled up, lock pawl 20b is removed from the connection hole 82, and lock pawl 20b is hooked 
on the connection hole 84. 

[0050] In the 2nd ink supply mode, since a compression coil spring 90 pushes up the mode 
change-over member 80, the mode change-over member 80 rotates up (in the direction of arrow- 
head B), and is located in a high location compared with the time of the 1st ink supply mode. 
This high location is an example of the 2nd location said to this invention. Moreover, in the 2nd 
ink supply mode, the joint needle 86 escapes from and comes out of joint shielding 70d, and 
separates from raw ink room 70a of an ink cartridge 70. Furthermore, in the 2nd ink supply 
mode, it separates from free passage hole 70c, and thereby, the airtight condition of sponge room 
70b is canceled, and sponge room 70b also opens for free passage outside the sealant 88 which 
had sealed free passage hole 70c. 

[0051] Since the mode change-over member 80 rotates up as mentioned above, as shown in 
drawing 10 , the ink supply tube 64 is crushed in the space inserted into the hook 66 and the 
mode selection member 80 (put). It puts, and an amount is this extent that crushes a part for the 
bore of the ink supply tube 64, and especially the thick section of the ink supply tube 64 is set as 
an amount which is not crushed. 

[0052] In the 2nd ink supply mode, while separating the joint needle 86 from raw ink room 70a, 
free passage hole 70c is made to open wide, and further, it crushes so that ink may not pass along 
the ink supply tube 64. For this reason, it can prevent that the ink in the ink supply tube 64 which 
even the joint needle 86 is full of flows backwards to an ink bottle side with the change in the 
mode. Therefore, actuation of two processes will be once performed to coincidence by actuation. 
[0053] Actuation of removing a print head 20 from carriage 22 is explained. 
[0054] The mode change-over member 80 is rotated rather than the location at the time of the 
2nd ink supply mode to an upper (the direction of arrow-head B) location (it is an example of the 
3rd location said to this invention). Tube-guide 64a pushes hook 66, the ink supply tube 64 
putting and maintaining a condition by this rotation. Thereby, as shown in drawing 1 1 , hook 66 
also rotates in the direction of arrow-head B. Under the hook 66, lever 66b in contact with the 
side face of a print head 20 is formed, and this lever 66b extrudes a print head 20. Consequently, 
while the lock of the hook 66 which is fixing the print head 20 is canceled and being able to 
remove a print head 20 from carriage 22, an ink cartridge 70 can also be removed. 
[0055] From drawing 12 to drawing 18 is referred to, and the 2nd operation gestalt of the ink jet 
method image formation equipment of this invention is explained. 

[0056] Drawing 12 is the mimetic diagram showing the ink supply mode which supplies ink to a 
print head from an ink bottle in the ink jet method image formation equipment of the 2nd 
operation gestalt. Drawing 13 is the perspective view showing appearances, such as a print head 
at the time of the mode of drawing 12 . Drawing 14 is the perspective view showing the joint 
base connected with the print head. Drawing 15 is the sectional view showing the configuration 
of a joint base. Drawing 16 is the perspective view showing the configuration of a joint base. 
Drawing 17 is the mimetic diagram showing the mode which intercepted the ink supply from an 
ink bottle. Drawing 18 is the mimetic diagram showing the mode which can take out a print head 
from carriage. In these drawings, the same sign is given to the same component as the 
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component shown in drawing 1 1 from drawing 1 . 

[0057] As shown in drawing 12 , the ink bottle case 62 (refer to drawing 1 ) where the ink bottle 
(it is an example of the 1st ink stores dept. said to this invention, and is the same as that of the 
ink bottle 16 shown in drawing 21 .) was contained by ink jet method image formation 
equipment 100 is being fixed to the side attachment wall (not shown). Ink is supplied to a print 
head 20 through the ink supply tube 102, an ink cartridge 1 10, etc. from the ink bottle contained 
by the ink bottle case 62. Such ink supply mode is called 1st ink supply mode by this invention. 
On the other hand, supply of the ink from an ink bottle is intercepted and the ink supply mode 
which supplies only the ink stored in the ink cartridge 1 10 to a print head 20 is called 2nd ink 
supply mode ( f 'using-up mode 1 ') by this invention. 

[0058] The description of ink jet method image formation equipment 100 is in the point 
equipped with the change-over in the 2nd ink supply mode from the 1st ink supply mode, or the 
mode change-over member 120 which can perform this reverse change-over in one-touch. The 
joint base 140 mentioned later is built into this mode change-over member 120. Moreover, ink is 
stored, and the above-mentioned ink cartridge 1 10 is carried in a print head 20, and has structure 
with which the mode change-over member 120 is stopped. 

[0059] As shown in drawing 12 or drawing 17 , a print head 20 is carried in carriage 22. The 
hook 66 (it is an example of the holddown member said to this invention) for fixing a print head 
20 to this carriage 22 is formed in carriage 22, and the print head 20 carried in carriage 22 is 
fixed to carriage 22 by hook 66. 

[0060] End section 120a of the above-mentioned mode change-over member 120 is being fixed 
to the hook 66 by rotation shaft 66a free [ rotation ]. The connection hole 122 is formed in other 
end 120b of the mode change-over member 120. Lock pawl 20b which fits into this connection 
hole 122 and is caught in it is formed in the print head 20. If lock pawl 20b is caught in the 
connection hole 122, it will become the 1st ink supply mode, and ink is supplied to a print head 
20 through the ink supply tube 102, an ink cartridge 110, etc. from the ink bottle contained by 
the ink bottle case 62. On the other hand, if lock pawl 20b separates from the connection hole 
122, it will become the 2nd ink supply mode, and the ink supply from the ink bottle contained by 
the ink bottle case 62 is intercepted, and ink is supplied to a print head 20 only from an ink 
cartridge 110. 

[0061] A location of the mode change-over member 120 where lock pawl 20b is caught in the 
connection hole 122 is an example of the 1st location said to this invention. The location of the 
mode change-over member 120 from which lock pawl 20b separates from the connection hole 
122 is an example of the 2nd location said to this invention. Moreover, if the mode change-over 
member 120 is rotated up (the direction of arrow-head B) as shown in drawing 18 , 
immobilization of hook 66 separates and a print head 20 can be removed from carriage 22. A 
location when the mode change-over member 120 rotates up is an example of the 3rd location 
said to this invention. 

[0062] The mode change-over member 120 and print head 20 which were mentioned above are 
further explained to a detail. 

[0063] As shown in drawing 12 , drawing 14 , etc., opening is formed in the lower part of a 
bridge wall although the ink cartridge 1 10 is divided into raw ink room 1 10a which stores ink in 
the state of the liquid, and sponge 1 10b stored in the condition of having made sponge absorbing 
ink. The ink stored in raw ink room 1 10a is drawn in sponge room 1 10b through opening by the 
negative pressure which originates in the regurgitation pulse of a print head 20, and is produced. 
[0064] Free passage hole 1 10c which makes atmospheric air open this sponge room 1 10b for free 
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passage is formed above sponge room 1 10b. Free passage hole 1 10c is formed with the 
configuration and a dimension from which the interior of an ink cartridge 110 will be in the 
optimal negative pressure condition. 

[0065] The connection section 1 12 connected with the joint base 140 is formed in the upper part 
of raw ink room 1 10a. Ink passage 1 12a which is open for free passage to raw ink room 1 10a is 
formed in this connection section 1 12. It is closed by joint shielding 1 12b by which the joint 
needle 142 (it is an example of the passage formation member said to this invention) mentioned 
later is inserted in opening of ink passage 1 12a. Joint shielding 1 12b is rubber material with a 
thickness of about 1mm. Although joint shielding 1 12b is broken through with the joint needle 
142 and a hole opens it, this hole is closed by elastic contraction of rubber where the joint needle 
142 is inserted. 

[0066] As mentioned above, the hook 66 is being fixed to carriage 22 free [ rotation ]. Turning 
effort is given in the direction which fixes a print head 20 to this hook 66 with a spring 68. 
Therefore, a print head 20 will be pressurized by hook 66, and will be fixed. 
[0067] As shown in drawing 16 , along with the longitudinal direction (the height direction of the 
joint base 140), the joint needle 142 (it is an example of the passage formation member said to 
this invention) is being fixed to the interior of the joint cylinder-like base 140. Hole 142a of a 
large number into which ink flows is formed in the point of the joint needle 142. The back end 
section of the joint needle 142 is connected to the ink supply tube 102. 

[0068] Moreover, the fixed wall 144 is formed in 2/3 of the locations of the die-length direction 
of the joint base 140. The point side of the joint needle 142 is a cylinder-like cavity from this 
fixed wall 144. The compression coil spring 146 is inserted in this cavity, and that back end 
section is in contact with the fixed wall 144. Moreover, the slider 148 of the shape of a cylinder 
exactly inserted in the interior of the cavity of the joint base 140 is in contact with the point of a 
compression coil spring 146. The sponge material 150 is stuffed into the interior of this slider 
148. For this reason, the peripheral face of the sponge material 150 is covered with a slider 148. 
The slider 148 is manufactured with the ingredient with low coefficient of friction to the joint 
base 140. The die length (height) of a slider 148 is the quadrant grade of the die length of the 
cavity of the joint base 140. 

[0069] Along with the longitudinal direction, the hole a little smaller than the outer diameter of 
the joint needle 142 is formed in the center section of the sponge material 148. The joint needle 
142 is inserted in this hole. 

[0070] The above-mentioned slider 148 is energized by the spring force (energization force) of a 
compression coil spring 146 towards opening 140a of the joint base 140. Stopper 140b is formed 
in this opening 140a so that a slider 148 may not fall out. When the slider 148 is located near the 
opening 140a, the sponge material 150 has covered the point of the joint needle 142, and, for this 
reason, hole 142a of the joint needle 142 is closed by the sponge material 150. 
[0071] On the other hand, when the force in which a compression coil spring 146 is contracted 
acts on a slider 148, a slider 148 moves in the inner part of the joint base 140 with the sponge 
material 150. Thereby, hole 142a of the joint needle 142 is exposed. In addition, hollow molding 
of the joint needle 142 is carried out at the bore of 1mm or less. Moreover, ink flows out of hole 
142a formed in the point of the joint needle 142. 

[0072] The sealant 124 which closes and seals free passage hole 1 10c of an ink cartridge 1 10 is 
being fixed to the inferior surface of tongue near the upper limit section 120a of the mode 
change-over member 120. Where lock pawl 20b of a print head 20 is hooked on the connection 
hole 122 of the mode change-over member 120, as shown in drawing 12 , a sealant 124 seals free 
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passage hole 1 10c. 

[0073] The above-mentioned 1st ink supply mode is explained. 

[0074] As mentioned above, in the 1st ink supply mode, ink is supplied to a print head 20 
through the ink supply tube 102, an ink cartridge 110, etc. from the ink bottle contained by the 
ink bottle case 62. In this 1st ink supply mode, as shown in drawing 17 , lock pawl 20b is hooked 
on the connection hole 122. In this case, the joint base 140 runs against the connection section 
1 12, the force in which a compression coil spring 146 is contracted acts on a slider 148, and a 
slider 148 moves in the inner part of the joint base 140 with the sponge material 150. Thereby, 
hole 142a of the joint needle 142 is exposed within ink passage 1 12a of the connection section 
1 12, and an ink bottle and raw ink room 1 10a are connected. 

[0075] In addition, in this condition, the locking lever 152 (refer to drawing 14 ) formed in the 
point of the joint base 140 is run and fixed to the stopper 126 formed in the mode change-over 
member 120. Moreover, free passage hole 1 10c will be sealed by the sealant 124, the interior of 
an ink cartridge 1 10 will be maintained at the optimal negative pressure condition, and ink will 
be supplied. 

[0076] The above-mentioned 2nd ink supply mode is explained. 

[0077] As mentioned above, in the 2nd ink supply mode, supply of the ink from an ink bottle is 
intercepted and only the ink stored in the ink cartridge 1 10 is supplied to a print head 20. This 
2nd ink supply mode is also called "using-up mode." In switching to the 2nd ink supply mode 
from the 1st ink supply mode, the lever 128 located at the tip of the mode change-over member 
120 is pulled up, and lock pawl 20b is removed from the connection hole 122. Thereby, the 
locking lever 152 of the joint base 140 is depressed, and it moves in the direction in which the 
joint base 140 separates from the connection section 112 according to the energization force of a 
compression coil spring 146. 

[0078] The sealing condition of free passage hole 1 10c is canceled, and sponge room 1 10b is 
open for free passage to atmospheric air with this migration. Moreover, the joint needle 142 
escapes from and comes out of sealant 1 12b, and hole 142a of the joint needle 142 is closed by 
the sponge material 150. Therefore, the ink supply from an ink bottle is intercepted such in a 
condition. Moreover, since hole 142a of the joint needle 142 is closed by the sponge material 
150, the ink from the ink bottle in the ink supply tube 102 interior to the joint needle 142 does 
not flow backwards in an ink bottle. 

[0079] Actuation of removing a print head 20 from carriage 22 is explained. 
[0080] The lever 128 of the mode change-over member 120 is pulled up highly, and a medial 
axis is made to rotate the mode change-over member 120 by carrying out rotation shaft 66a. By 
this rotation, as shown in drawing 18 , hook 66 also rotates in the direction of arrow-head B 
focusing on rotation shaft 66a. Under the hook 66, lever 66c in contact with the side face of a 
print head 20 is formed, and this lever 66c extrudes a print head 20. Consequently, while the lock 
of the hook 66 which is fixing the print head 20 is canceled and being able to remove a print 
head 20 from carriage 22, an ink cartridge 1 10 can also be removed. 

[0081] With the 1st and 2nd operation gestalt mentioned above, in case it switches to the 1st ink 
supply mode or the 2nd ink supply mode, a user moves the mode change-over member 80,120 by 
hand. When the automatic switchover device and controller (control device) which can move this 
mode change-over member 80,120 automatically are built into ink jet method image formation 
equipment, based on the residue ink detection signal which supports the residue of the ink stored 
in the ink bottle 16, ink jet method image formation equipment moves a connection member 
automatically, and is switched to the 2nd ink supply mode (using-up mode) from the 1st ink 
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supply mode. For this reason, an operator does not need to perform change actuation, without 
interrupting printing actuation also in image printing. Therefore, without caring about the ink 
piece of the ink bottle 16, since printing actuation is continuable, operability improves, and user- 
friendly ink jet method image formation equipment is obtained. 
[0082] 

[Effect of the Invention] Since it is switched to the 2nd ink supply mode from the 1st ink supply 
mode with the ink jet method image formation equipment of this invention by moving a mode 
selection member to the 2nd location from the 1st location as explained above, this change can 
be ensured [ easily and ]. Moreover, since the mode selection member is attached in the 
holddown member, compared with the case where these are arranged separately, it becomes a 
simple configuration. 

[0083] Here, since immobilization of a print head is canceled by locating a mode selection 
member in the 3rd location when are located in the 3rd different location and said 1st and 2nd 
locations are what cancels immobilization of said print head fixed to said carriage by said 
holddown member, said mode selection member can exchange print heads easily. 
[0084] Said tube is what passes through the space inserted into said holddown member and said 
mode selection member. Moreover, said mode selection member It is the thing to which the 
inside of this tube is made for ink to flow without crushing said tube when this mode selection 
member is located in said 1st location. When this mode selection member is located in said 2nd 
location and it is the thing to which crush said tube and the inside of this tube is made for ink not 
to flow Since ink does not flow the inside of a tube by locating a mode selection member in the 
2nd location, ink can prevent flowing backwards to the 1st ink stores dept. 
[0085] Furthermore, connect with said 2nd ink stores dept., and it is begun to pour ink to this 2nd 
ink stores dept., when said mode selection member is located in said 1st location. When said 
mode selection member is located in said 2nd location, separate from said 2nd ink stores dept. 
Since a passage formation member separates from the 2nd ink stores dept. when ink jet method 
image formation equipment is equipped with the passage formation member connected to the 
edge of said tube, and a mode selection member is located in the 2nd location, it is switched to 
the 2nd ink supply mode much more certainly. 

[0086] Since, as for said passage formation member, a sealing member seals opening of a 
passage formation member when opening into which ink flows is formed, said mode selection 
member is located in said 2nd location and ink jet method image formation equipment is 
equipped with the sealing member which seals said opening, ink does not leak from this opening 
carelessly further again. 

[0087] Since opening of a passage formation member is opened [ so that said opening of said 
passage formation member may be opened and closed according to said 1st and 2nd ink supply 
mode ] and closed by the controller farther again when ink jet method image formation 
equipment is equipped with the controller which controls this passage formation member, the 
user of ink jet method image formation equipment does not need to perform change actuation. 
Therefore, without caring about the ink piece of the 1st ink stores dept., since printing actuation 
is continuable, operability improves, and user-friendly ink jet method image formation 
equipment is obtained. 



TECHNICAL FIELD 



Publ'nNo.: 2002-001987 

SSL-DOCSl 1 472364v 1 



12 



Publ'nNo.: 2002-1987 




[Field of the Invention] This invention relates to the ink jet method image formation equipment 
which breathes out ink to a record medium and forms an image. 



PRIOR ART 



[Description of the Prior Art] The image formation equipment of the ink jet method which 
breathes out ink to a record medium and forms an image as one of the output units of a computer 
or a workstation is known. 

[0003] An example of this ink jet method image formation equipment is explained with reference 
to drawing 19 and drawing 20 . 

[0004] Drawing 19 is the perspective view showing the ink jet printer which is an example of 
conventional ink jet method image formation equipment. Drawing 20 is the mimetic diagram 
showing the internal structure of the ink jet printer of drawing 19 . 

[0005] As shown in drawing 19 , the control unit 12 for operating this ink jet printer 10 is formed 
in the ink jet printer 10. By the various switches arranged at the control unit 12, a paper type, 
online/off-line, a command, etc. are directed. Moreover, the opening 14 discharged while a 
record medium is inserted is formed in the ink jet printer 10. By inserting the tip of a record 
medium from this opening 14, this record medium is conveyed inside an ink jet printer 10, and 
an image is formed in a record medium in that interior. The part in which the image was formed 
among record media is discharged in the direction of arrow-head A from opening 14, and is held 
in a basket (not shown) etc. In addition, the bottle case 18 where the ink bottle 16 (refer to 
drawing 21 ) with which ink was stored is held is being fixed to side-attachment- wall 10a of an 
ink jet printer 10. 

[0006] The ink jet printer 10 is equipped with the driving roller 24 and pinch roller 26 which 
convey a record medium intermittently in the print head 20 in which two or more ink delivery 
20a ink carries out [ a ] the regurgitation was formed, the carriage 22 which carries this print 
head 20 and reciprocates to a main scanning direction (direction perpendicular to the space of 
drawing 20 ), and the direction (it is the recording paper conveyance direction and is called the 
direction of vertical scanning) of arrow-head A which intersects perpendicularly with this main 
scanning direction, as shown in drawing 20 . Through the pinch roller arm 32 or coiled spring 34, 
the pinch roller 26 is being fixed to the guide stay 36 so that it can attach and detach free from a 
driving roller 24. 

[0007] Moreover, the platen 28 in which a record medium is laid is arranged at the ink jet printer 
10. The front part of a print head 20 is an image formation field in which an image is formed 
among this platen 28. The suction fan 30 sticks the part (henceforth an image formation part) 
located in this image formation field among record media to a platen 28 by attracting air from air 
suction hole 28a. 

[0008] Stopping the record medium under conveyance temporarily by the driving roller 24 and 
the pinch roller 26, and making carriage 22 reciprocate to the above-mentioned main scanning 
direction, in case an image is formed in a record medium, ink is breathed out from a print head 
20 into the image formation part of a record medium, and the image for one band is formed (it 
prints). Then, the actuation which forms the following image for a band in the image formation 
part to which only predetermined die length conveys a record medium, and is newly located in 
an image formation field is repeated. 

[0009] In addition, it is one side of the movable range of carriage 22, and the recovery device 
(not shown) which attracts ink compulsorily from ink delivery 20a, and makes the ink discharge 
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condition from ink delivery 20a a discharge condition equivalent to the first stage is arranged in 
the location distant from the image formation field. If it will be in a required condition to make 
an early discharge condition recover image formation working and an ink discharge condition, 
carriage 22 will be moved above a recovery device and ink will be compulsorily attracted from 
ink delivery 20a. 

[0010] The print head 20 is equipped with the ink cartridge 40 in which ink was stored. The ink 
stored in this ink cartridge 40 is supplied to a print head 20, and is breathed out from ink delivery 
20a. The ink cartridge 40 is divided into two rooms of raw ink room 40a which stores ink with 
the liquid, and ink absorber room 40b stored in the condition of having made the sponge which 
absorbs ink absorbing ink. 

[001 1] Ink is supplied to an ink cartridge 40 through the ink supply tube 38 from the ink bottle 
16 (refer to drawing 21 ) fixed to a location which is different in carriage 22. The needle unit 44 
to which the needle 42 with which ink flows out was fixed is attached at the tip of the ink supply 
tube 38. Thus, the method which supplies ink to a print head 20 through the ink supply tube 38 
or an ink cartridge 40 from the ink bottle 16 is called tubing method. About this tubing method, 
from drawing 21 to drawing 23 is referred to and explained. 

[0012] Drawing 21 is the mimetic diagram showing a tubing method. Drawing 22 is the mimetic 
diagram showing the ink cartridge in which the needle unit was attached. Drawing 23 is the 
mimetic diagram showing the ink cartridge from which the needle unit was removed. 
[0013] The ink which is breathed out from ink delivery 20a and used for image formation is 
stored in the ink bottle 16 for every Isshiki. This ink bottle 16 is carried in the bottle case 18 
(refer to drawing 19 ), as mentioned above. In the bottle case 18, it has the ink buffer 46 which 
once stores the ink stored in the ink bottle 16. The needle 48 for incorporating ink is inserted into 
the liquid ink side of this ink buffer 46. This needle 48 is combined with the edge of the ink 
supply tube 38 made of resin. 

[0014] The ink supply tube 38 is piped to carriage 22 along with the tube guide (not shown) 
prepared in parallel with the guide stay 36 (refer to drawing 20 ). In addition, in case carriage 22 
reciprocates, this ink supply tube 38 changes free according to the location of carriage 22, and it 
is constituted so that reciprocation of carriage 22 may not be affected. 
[0015] The needle unit 44 to which the needle 42 was fixed as mentioned above is combined 
with the point of the ink supply tube 38 piped by carriage 22. Sealing association of this needle 
unit 44 is carried out at the ink cartridge 40. Thereby, the ink 50 stored in the ink bottle 16 is 
supplied to an ink cartridge 40 via the ink supply tube 38, after only the specified quantity is 
stored in the ink buffer 46. t 
[0016] From ink delivery 20a, the ink of the specified quantity is breathed out at once. II ink is 
breathed out from ink delivery 20a, it originates in this ink regurgitation and the atmospheric 
pressure in an ink cartridge 40 will be in a negative pressure condition. According to this 
negative pressure condition, the ink of the ink buffer 46 passes along the ink supply tube 38, and 
it flows out of the hole of the needle 42 located in an ink cartridge 40. 

[0017] If ink is repeatedly breathed out from ink delivery 20a, the ink stored in ink and the ink 
bottle 16 of the ink buffer 46 will be consumed gradually. The ink residue detector (not shown) 
which detects the ink residue in the ink bottle 16 is installed in the ink jet printer 10 (refer to 
drawing 20 ). This ink residue detector's detection of that there is no ink residue in the ink bottle 
16 displays an ink-less message on a control unit 12 (refer to drawing 19 ) based on the ink-less 
signal emitted from a control section (not shown). 

[0018] In this case, the ink supply tube 38 is crushed using the cock 52 attached in carriage 22, 
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and it is made for the ink in this ink supply tube 38 not to flow backwards to the direction of the 
ink bottle 16, as shown in drawing 23 . Thus, in the condition [ having crushed the ink supply 
tube 38 by the cock 52 ], the needle unit 44 combined with the ink cartridge 40 is removed from 
an ink cartridge 40. The removed needle unit 44 is inserted in joint holder 22a formed in carriage 
22, and is kept. 

[0019] Since an ink cartridge 40 is outside open for free passage and becomes an atmospheric 
pressure by removing the needle unit 44 from an ink cartridge 40, image formation actuation is 
continuable using the ink which remains in the ink cartridge 40. Thus, after finishing using the 
ink stored in the ink bottle 16, generally the mode which exhausts the ink stored in the ink 
cartridge 40 is known as "ink using-up mode" in the ink jet method image formation equipment 
of a tubing method. In addition, when the ink in an ink cartridge 40 is lost, the print head 20 and 
ink bottle 16 both sides by which it was equipped with the ink cartridge 40 will be exchanged for 
a new article. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since it is switched to the 2nd ink supply mode from the 1st ink supply 
mode with the ink jet method image formation equipment of this invention by moving a mode 
selection member to the 2nd location from the 1st location as explained above, this change can 
be ensured [ easily and ]. Moreover, since the mode selection member is attached in the 
holddown member, compared with the case where these are arranged separately, it becomes a 
simple configuration. 

[0083] Here, since immobilization of a print head is canceled by locating a mode selection 
member in the 3rd location when are located in the 3rd different location and said 1st and 2nd 
locations are what cancels immobilization of said print head fixed to said carriage by said 
holddown member, said mode selection member can exchange print heads easily. 
[0084] Moreover, said tube passes through the space inserted into said holddown member and 
said mode selection member. Said mode selection member is a thing to which the inside of this 
tube is made for ink to flow without crushing said tube when this mode selection member is 
located in said 1st location. When this mode selection member is located in said 2nd location and 
it is the thing to which crush said tube and the inside of this tube is made for ink not to flow 
Since ink does not flow the inside of a tube by locating a mode selection member in the 2nd 
location, ink can prevent flowing backwards to the 1st ink stores dept. 
[0085] Furthermore, it is a time of connecting with said 2nd ink stores dept., and beginning to 
pour ink to this 2nd ink stores dept., when said mode selection member is located in said 1st 
location, and said mode selection member being located in said 2nd location. Since a passage 
formation member separates from the 2nd ink stores dept. when ink jet method image formation 
equipment is equipped with the passage formation member which separates from the 2nd ink 
stores dept. of ****** and which was connected to the edge of said tube, and a mode selection 
member is located in the 2nd location, it is switched to the 2nd ink supply mode much more 
certainly. 

[0086] Since, as for said passage formation member, a sealing member seals opening of a 
passage formation member when opening into which ink flows is formed, said mode selection 
member is located in said 2nd location and ink jet method image formation equipment is 
equipped with the sealing member which seals said opening, ink does not leak from this opening 
carelessly further again. 
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[0087] Since opening of a passage formation member is opened [ so that said opening of said 
passage formation member may be opened and closed according to said 1st and 2nd ink supply 
mode ] and closed by the controller further again when ink jet method image formation 
equipment is equipped with the controller which controls this passage formation member, the 
user of ink jet method image formation equipment does not need to perform change actuation. 
Therefore, without caring about the ink piece of the 1st ink stores dept., since printing actuation 
is continuable, operability improves, and user-friendly ink jet method image formation 
equipment is obtained. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Change actuation to the above-mentioned "ink using- 
up mode" is suitably performed by the operator. There are two actuation items of this change 
actuation. An eye closes the cock 52 for ink antisuckbacks most. The needle unit 44 is removed 
from an ink cartridge 40 to the second, and it inserts in them at joint holder 22a. Among these, 
since the needle unit 44 is connected to the ink cartridge 40 by the bonding strength which is 
about several kg (joi nt X the second actuation cannot remove the needle unit 44 from an ink 
cartridge 40 very easily. 

[0021] Moreover, in case it draws out in order to remove the needle unit 44 from an ink cartridge 
40, an operator holds the needle unit 44 directly. For this reason, a needle 42 may deform, or the 
joint-seal (seal is carried out) material which seals between the needle unit 44 and ink cartridges 
40 may get damaged, and it may damage, or ink may adhere to a hand or clothes. Therefore, it is 
necessary to work, taking care that such a trouble does not arise. 

[0022] Furthermore, with the image recording equipment which performs color printing using 
the ink of two or more colors, only the number of print heads needs to perform the above- 
mentioned actuation. For this reason, the time and effort and time amount to operate will 
increase, and it becomes a very troublesome activity. 

[0023] This invention aims at offering the ink jet method image formation equipment which can 
ensure [ easily and ] a change in the "ink using-up mode" mentioned above in view of the above- 
mentioned situation. 



MEANS 



[Means for Solving the Problem] The ink jet method image formation equipment of this 
invention for attaining the above-mentioned purpose The carriage which reciprocates to a 
predetermined main scanning direction, and the 1st ink stores dept. which is arranged in a 
different location from this carriage, and stores ink, The 2nd ink stores dept. which stores the ink 
with which the print head carried in said carriage is equipped, and which is supplied to this print 
head, It has the tube along which the ink supplied to said 2nd ink stores dept. from said 1st ink 
stores dept. passes. The 1st ink supply mode which supplies ink to said print head via said 2nd 
ink stores dept. from said 1st ink stores dept., And it sets to the ink jet method image formation 
equipment with which the mode in both 2nd ink supply mode that intercepts the ink supply from 
said 1st ink stores dept., and supplies ink to said print head from said 2nd ink stores dept. is 
chosen. (1) When located in the holddown member which fixes said print head to said carriage, 
and the 1st (2) predetermined location, said 1st ink supply mode is chosen. When located in the 
2nd different location from said 1st location, it is characterized by having the mode selection 
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member as which said 2nd ink supply mode is chosen and which was attached in said holddown 
member. 

[0025] here — said mode selection member -- (3) — when located in the 3rd different location 
from said 1st and 2nd locations, immobilization of said print head fixed to said carriage by said 
holddown member may be canceled. 

[0026] (4) - what passes through the space where said tube was inserted into said holddown 
member and said mode selection member — it is — (5) — said mode selection member [ 
moreover, ] It is the thing to which the inside of this tube is made for ink to flow without 
crushing said tube when this mode selection member is located in said 1st location. (6) When 
this mode selection member is located in said 2nd location, you crush said tube and the inside of 
this tube is made for ink not to flow. 

[0027] furthermore, above ink jet method image formation equipment - (7) - when said mode 
selection member is located in said 1st location, it connects with said 2nd ink stores dept., and 
sink appearance of the ink is carried out to this 2nd ink stores dept., and when said mode 
selection member is located in said 2nd location, you may have the passage formation member 
which separates from said 2nd ink stores dept. and which was connected to the edge of said tube. 
[0028] fUrther - again — (8) as for said passage formation member, opening into which ink 
flows is formed, and the (9) above-mentioned ink jet method image formation equipment may be 
equipped with the sealing member which seals said opening when said mode selection member is 
located in said 2nd location. 

[0029] further - again - the above-mentioned ink jet method image formation equipment - (10) 
-- you may have the controller which controls this passage formation member so that said 
opening of said passage formation member is opened and closed according to said 1st and 2nd 
ink supply mode. 
[0030] 

[Embodiment of the Invention] With reference to a drawing, the operation gestalt of the ink jet 
method image formation equipment of this invention is explained. From drawing 1 to drawing 1 1 
is referred to, and the 1st operation gestalt is explained. 

[0031] Drawing 1 is the perspective view showing the appearance of the ink jet method image 
formation equipment of the 1st operation gestalt. Drawing 2 is the mimetic diagram showing the 
internal configuration of the ink jet method image formation equipment of drawing 1 . Drawing 3 
is the perspective view showing the appearance of the print head of drawing 2 . Drawing 4 is the 
mimetic diagram showing the fixed condition that the print head of drawing 3 was fixed to 
carriage. Drawing 5 is the mimetic diagram showing the ink supply condition which supplies ink 
to a print head from an ink bottle. Drawing 6 is the perspective view showing the 1 st ink supply 
mode. Drawing 7 is the mimetic diagram showing the tube in the condition (the 1st ink supply 
mode) that ink can be supplied from an ink bottle. Drawing 8 is the perspective view showing the 
2nd ink supply mode. Drawing 9 is the mimetic diagram showing the 2nd ink supply mode. 
Drawing 10 is the mimetic diagram showing the tube in the condition (the 2nd ink supply mode) 
that supply of the ink from an ink bottle was intercepted. Drawing 1 1 is the mimetic diagram 
showing the condition that a mode selection member is located in the 3rd location, and can 
remove a print head. In these drawings, the same sign is given to the same component as the 
component shown in drawing 23 from drawing 19 . 

[0032] As shown in drawing 1 , the ink bottle case 62 where the ink bottle (it is an example of 
the 1st ink stores dept. said to this invention, and is the same as that of the ink bottle 16 shown in 
drawing 21 .) was contained by ink jet method image formation equipment 60 is being fixed to 
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side-attachment-wall 60a. From the ink bottle contained by the ink bottle case 62, as shown in 
drawing 2 , ink is supplied to a print head 20 through the ink supply tube 64, an ink cartridge 70, 
etc. Such ink supply mode is called 1st ink supply mode by this invention. On the other hand, 
supply of the ink from an ink bottle is intercepted and the ink supply mode which supplies only 
the ink stored in the ink cartridge 70 to a print head 20 is called 2nd ink supply mode ("using-up 
mode") by this invention. 

[0033] The description of ink jet method image formation equipment 60 is in the point equipped 
with the change-over in the 2nd ink supply mode from the 1st ink supply mode, or the mode 
change-over member 80 which can perform this reverse change-over in one-touch. This mode 
change-over member 80 is the configuration which lengthened S characters, as shown in drawing 
2 , drawing 6 , etc. Moreover, ink is stored, and the above-mentioned ink cartridge 70 is carried 
in a print head 20, and has structure with which the mode change-over member 80 is stopped. 
[0034] As shown in drawing 2 or drawing 5 , a print head 20 is carried in carriage 22. The hook 
66 (it is an example of the holddown member said to this invention) for fixing a print head 20 to 
this carriage 22 is formed in carriage 22, and the print head 20 carried in carriage 22 is fixed to 
carriage 22 by hook 66. 

[0035] Upper limit section 80a of the above-mentioned mode change-over member 80 is being 
fixed to the hook 66 by rotation shaft 66a free [ rotation ]. Two connection holes 82 and 84 are 
located in a line, and are formed in lower limit section 80b of the mode change-over member 80. 
Lock pawl 20b which fits into these two connection holes 82 and 84 alternatively, and is caught 
in them is formed in the print head 20. If lock pawl 20b is caught in the connection hole 82, it 
will become the 1st ink supply mode, and ink is supplied to a print head 20 through the ink 
supply tube 64, an ink cartridge 70, etc. from the ink bottle contained by the ink bottle case 62. 
On the other hand, if lock pawl 20b is caught in the connection hole 84, it will become the 2nd 
ink supply mode, and the ink supply tube 64 is crushed, the ink supply from an ink bottle is 
intercepted, and ink is supplied to a print head 20 only from an ink cartridge 70. 
[0036] A location of the mode change-over member 80 where lock pawl 20b is caught in the 
connection hole 82 is an example of the 1st location said to this invention. A location of the 
mode change-over member 80 where lock pawl 20b is caught in the connection hole 84 is an 
example of the 2nd location said to this invention. Moreover, if the mode change-over member 
80 is rotated up (the direction of arrow-head B) as shown in drawing 1 1 , immobilization of hook 
66 separates and a print head 20 can be removed from carriage 22. A location when the mode 
change-over member 80 rotates up is an example of the 3rd location said to this invention. 
[0037] The mode change-over member 80 and print head 20 which were mentioned above are 
further explained to a detail. 

[0038] As shown in drawing 4 , drawing 5 , etc., opening is formed in the lower part of a bridge 
wall although the ink cartridge 70 is divided into raw ink room 70a which stores ink in the state 
of the liquid, and sponge 70b stored in the condition of having made sponge absorbing ink. The 
ink stored in raw ink room 70a is drawn in sponge room 70b through opening by the negative 
pressure which originates in the regurgitation pulse of a print head 20, and is produced. 
[0039] Free passage hole 70c which makes atmospheric air open this sponge room 70b for free 
passage is formed above sponge room 70b. Free passage hole 70c is formed with the 
configuration and a dimension from which the interior of an ink cartridge 70 will be in the 
optimal negative pressure condition. 

[0040] The hole is formed above raw ink room 70a, and this hole is closed by joint shielding 70d 
in which the joint needle 86 (it is an example of the passage formation member said to this 
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invention) mentioned later is inserted. Joint shielding 70d is rubber material with a thickness of 
about 1mm. Although it is broken through with the joint needle 86 joint shielding 70d and a hole 
opens, this hole is closed by elastic contraction of rubber where the joint needle 86 is inserted. 
[0041] As shown in drawing 4 , carriage 22 has electrode plate 22a for sending an ink 
regurgitation signal to a print head 20. Energization becomes possible when this electrode plate 
22a contacts the contact section of a print head 20. 

[0042] As mentioned above, the hook 66 is being fixed to carriage 22 free [ rotation ]. Turning 
effort is given in the direction which fixes a print head 20 to this hook 66 with a spring 68. 
Therefore, a print head 20 will be pressurized by hook 66, and will be fixed. 
[0043] It turned caudad from the center section of the mode change-over member 80, and the 
joint needle 86 has projected. This joint needle 86 is being fixed to the mode change-over 
member 80 so that it may become the posture which can be inserted in joint shielding 70d. The 
upper limit section of the joint needle 86 is connected to the ink supply tube 64 piped from the 
ink bottle 16 (refer to drawing 21 ). The ink stored in the ink bottle 16 is supplied to an ink 
cartridge 70 through the ink supply tube 64 and the joint needle 86. In addition, hollow molding 
of the joint needle 86 is carried out at the bore of 1mm or less. At least one opening is formed in 
the point of the joint needle 86, and ink flows out of this opening. 

[0044] The sealant 88 which closes and seals free passage hole 70c of an ink cartridge 70 is 
being fixed to the inferior surface of tongue of upper limit section 80a of the mode change-over 
member 80. Where lock pawl 20b of a print head 20 is hooked on the connection hole 82 of the 
mode change-over member 80, as shown in drawing 5 , a sealant 88 seals free passage hole 70c. 
[0045] The compression coil spring 90 is being fixed near the fixed position of a sealant 88. 
When lock pawl 20b is caught in the connection holes 82 and 84 and an ink cartridge 70 is fixed 
to a print head 20, this compression coil spring 90 is constituted so that an ink cartridge 70 may 
be forced on a print head 20. By this, in both above-mentioned 1st and 2nd ink supply mode, 
positioning with the mode change-over member 80 and a print head 20 will be made. 
[0046] The above-mentioned 1st ink supply mode is explained. 

[0047] As mentioned above, in the 1st ink supply mode, ink is supplied to a print head 20 
through the ink supply tube 64, an ink cartridge 70, etc. from the ink bottle contained by the ink 
bottle case 62. In this 1st ink supply mode, as shown in drawing 5 , lock pawl 20b is hooked on 
the connection hole 82. In this case, as shown in drawing 7 , the ink supply tube 64 is not 
crushed in the space inserted into the hook 66 and the mode selection member 80. Moreover, the 
joint needle 86 has broken through joint shielding 70d, and opening of the joint needle 86 is 
located in raw ink room 70a. Furthermore, free passage hole 70c is closed by the sealant 88. In 
the above condition, the ink cartridge 70 is in the airtight condition. Therefore, if ink is breathed 
out from ink delivery 20a of a print head 20 and sponge room 70b becomes negative pressure, 
ink will be supplied from an ink bottle via the joint needle 86 or the ink supply tube 64. 
[0048] The above-mentioned 2nd ink supply mode is explained. 

[0049] As mentioned above, in the 2nd ink supply mode, supply of the ink from an ink bottle is 
intercepted and only the ink stored in the ink cartridge 70 is supplied to a print head 20. This 2nd 
ink supply mode is also called "using-up mode." In switching to the 2nd ink supply mode from 
the 1st ink supply mode, the lever 89 located at the tip of the mode change-over member 80 is 
pulled up, lock pawl 20b is removed from the connection hole 82, and lock pawl 20b is hooked 
on the connection hole 84. 

[0050] In the 2nd ink supply mode, since a compression coil spring 90 pushes up the mode 
change-over member 80, the mode change-over member 80 rotates up (in the direction of arrow- 
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head B), and is located in a high location compared with the time of the 1st ink supply mode. 
This high location is an example of the 2nd location said to this invention. Moreover, in the 2nd 
ink supply mode, the joint needle 86 escapes from and comes out of joint shielding 70d, and 
separates from raw ink room 70a of an ink cartridge 70. Furthermore, in the 2nd ink supply 
mode, it separates from free passage hole 70c, and thereby, the airtight condition of sponge room 
70b is canceled, and sponge room 70b also opens for free passage outside the sealant 88 which 
had sealed free passage hole 70c. 

[0051] Since the mode change-over member 80 rotates up as mentioned above, as shown in 
drawing 10 , the ink supply tube 64 is crushed in the space inserted into the hook 66 and the 
mode selection member 80 (put). It puts, and an amount is this extent that crushes a part for the 
bore of the ink supply tube 64, and especially the thick section of the ink supply tube 64 is set as 
an amount which is not crushed. 

[0052] In the 2nd ink supply mode, while separating the joint needle 86 from raw ink room 70a, 
free passage hole 70c is made to open wide, and further, it crushes so that ink may not pass along 
the ink supply tube 64. For this reason, it can prevent that the ink in the ink supply tube 64 which 
even the joint needle 86 is full of flows backwards to an ink bottle side with the change in the 
mode. Therefore, actuation of two processes will be once performed to coincidence by actuation. 
[0053] Actuation of removing a print head 20 from carriage 22 is explained. 
[0054] The mode change-over member 80 is rotated rather than the location at the time of the 
2nd ink supply mode to an upper (the direction of arrow-head B) location (it is an example of the 
3rd location said to this invention). Tube-guide 64a pushes hook 66, the ink supply tube 64 
putting and maintaining a condition by this rotation. Thereby, as shown in drawing 1 1 , hook 66 
also rotates in the direction of arrow-head B. Under the hook 66, lever 66b in contact with the 
side face of a print head 20 is formed, and this lever 66b extrudes a print head 20. Consequently, 
while the lock of the hook 66 which is fixing the print head 20 is canceled and being able to 
remove a print head 20 from carriage 22, an ink cartridge 70 can also be removed. 
[0055] From drawing 12 to drawing 18 is referred to, and the 2nd operation gestalt of the ink jet 
method image formation equipment of this invention is explained. 

[0056] Drawing 12 is the mimetic diagram showing the ink supply mode which supplies ink to a 
print head from an ink bottle in the ink jet method image formation equipment of the 2nd 
operation gestalt. Drawing 13 is the perspective view showing appearances, such as a print head 
at the time of the mode of drawing 12 . Drawing 14 is the perspective view showing the joint 
base connected with the print head. Drawing 15 is the sectional view showing the configuration 
of a joint base. Drawing 16 is the perspective view showing the configuration of a joint base. 
Drawing 17 is the mimetic diagram showing the mode which intercepted the ink supply from an 
ink bottle. Drawing 1 8 is the mimetic diagram showing the mode which can take out a print head 
from carriage. In these drawings, the same sign is given to the same component as the 
component shown in drawing 1 1 from drawing 1 . 

[0057] As shown in drawing 12 , the ink bottle case 62 (refer to drawing 1 ) where the ink bottle 
(it is an example of the 1st ink stores dept. said to this invention, and is the same as that of the 
ink bottle 16 shown in drawing 21 .) was contained by ink jet method image formation 
equipment 100 is being fixed to the side attachment wall (not shown). Ink is supplied to a print 
head 20 through the ink supply tube 102, an ink cartridge 1 10, etc. from the ink bottle contained 
by the ink bottle case 62. Such ink supply mode is called 1st ink supply mode by this invention. 
On the other hand, supply of the ink from an ink bottle is intercepted and the ink supply mode 
which supplies only the ink stored in the ink cartridge 1 10 to a print head 20 is called 2nd ink 
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supply mode ("using-up mode") by this invention. 

[0058] The description of ink jet method image formation equipment 100 is in the point 
equipped with the change-over in the 2nd ink supply mode from the 1st ink supply mode, or the 
mode change-over member 120 which can perform this reverse change-over in one-touch. The 
joint base 140 mentioned later is built into this mode change-over member 120. Moreover, ink is 
stored, and the above-mentioned ink cartridge 1 10 is carried in a print head 20, and has structure 
with which the mode change-over member 120 is stopped. 

[0059] As shown in drawing 12 or drawing 17 , a print head 20 is carried in carriage 22. The 
hook 66 (it is an example of the holddown member said to this invention) for fixing a print head 
20 to this carriage 22 is formed in carriage 22, and the print head 20 carried in carriage 22 is 
fixed to carriage 22 by hook 66. 

[0060] End section 120a of the above-mentioned mode change-over member 120 is being fixed 
to the hook 66 by rotation shaft 66a free [ rotation ]. The connection hole 122 is formed in other 
end 120b of the mode change-over member 120. Lock pawl 20b which fits into this connection 
hole 122 and is caught in it is formed in the print head 20. If lock pawl 20b is caught in the 
connection hole 122, it will become the 1st ink supply mode, and ink is supplied to a print head 
20 through the ink supply tube 102, an ink cartridge 1 10, etc. from the ink bottle contained by 
the ink bottle case 62. On the other hand, if lock pawl 20b separates from the connection hole 
122, it will become the 2nd ink supply mode, and the ink supply from the ink bottle contained by 
the ink bottle case 62 is intercepted, and ink is supplied to a print head 20 only from an ink 
cartridge 110. 

[0061] A location of the mode change-over member 120 where lock pawl 20b is caught in the 
connection hole 122 is an example of the 1st location said to this invention. The location of the 
mode change-over member 120 from which lock pawl 20b separates from the connection hole 
122 is an example of the 2nd location said to this invention. Moreover, if the mode change-over 
member 120 is rotated up (the direction of arrow-head B) as shown in drawing 18 , 
immobilization of hook 66 separates and a print head 20 can be removed from carriage 22. A 
location when the mode change-over member 120 rotates up is an example of the 3rd location 
said to this invention. 

[0062] The mode change-over member 120 and print head 20 which were mentioned above are 
further explained to a detail. 

[0063] As shown in drawing 12 , drawing 14 , etc., opening is formed in the lower part of a 
bridge wall although the ink cartridge 1 10 is divided into raw ink room 1 10a which stores ink in 
the state of the liquid, and sponge 1 10b stored in the condition of having made sponge absorbing 
ink. The ink stored in raw ink room 1 10a is drawn in sponge room 1 10b through opening by the 
negative pressure which originates in the regurgitation pulse of a print head 20, and is produced. 
[0064] Free passage hole 1 10c which makes atmospheric air open this sponge room 1 10b for free 
passage is formed above sponge room 1 10b. Free passage hole 1 10c is formed with the 
configuration and a dimension from which the interior of an ink cartridge 1 10 will be in the 
optimal negative pressure condition. 

[0065] The connection section 112 connected with the joint base 140 is formed in the upper part 
of raw ink room 1 10a. Ink passage 1 12a which is open for free passage to raw ink room 1 10a is 
formed in this connection section 1 12. It is closed by joint shielding 1 12b by which the joint 
needle 142 (it is an example of the passage formation member said to this invention) mentioned 
later is inserted in opening of ink passage 1 12a. Joint shielding 1 12b is rubber material with a 
thickness of about 1mm. Although joint shielding 1 12b is broken through with the joint needle 
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142 and a hole opens it, this hole is closed by elastic contraction of rubber where the joint needle 
142 is inserted. 

[0066] As mentioned above, the hook 66 is being fixed to carriage 22 free [ rotation ]. Turning 
effort is given in the direction which fixes a print head 20 to this hook 66 with a spring 68. 
Therefore, a print head 20 will be pressurized by hook 66, and will be fixed. 
[0067] As shown in drawing 16 , along with the longitudinal direction (the height direction of the 
joint base 140), the joint needle 142 (it is an example of the passage formation member said to 
this invention) is being fixed to the interior of the joint cylinder-like base 140. Hole 142a of a 
large number into which ink flows is formed in the point of the joint needle 142. The back end 
section of the joint needle 142 is connected to the ink supply tube 102. 

[0068] Moreover, the fixed wall 144 is formed in 2/3 of the locations of the die-length direction 
of the joint base 140. The point side of the joint needle 142 is a cylinder-like cavity from this 
fixed wall 144. The compression coil spring 146 is inserted in this cavity, and that back end 
section is in contact with the fixed wall 144. Moreover, the slider 148 of the shape of a cylinder 
exactly inserted in the interior of the cavity of the joint base 140 is in contact with the point of a 
compression coil spring 146. The sponge material 150 is stuffed into the interior of this slider 
148. For this reason, the peripheral face of the sponge material 150 is covered with a slider 148. 
The slider 148 is manufactured with the ingredient with low coefficient of friction to the joint 
base 140. The die length (height) of a slider 148 is the quadrant grade of the die length of the 
cavity of the joint base 140. 

[0069] Along with the longitudinal direction, the hole a little smaller than the outer diameter of 
the joint needle 142 is formed in the center section of the sponge material 148. The joint needle 
142 is inserted in this hole. 

[0070] The above-mentioned slider 148 is energized by the spring force (energization force) of a 
compression coil spring 146 towards opening 140a of the joint base 140. Stopper 140b is formed 
in this opening 140a so that a slider 148 may not fall out. When the slider 148 is located near the 
opening 140a, the sponge material 150 has covered the point of the joint needle 142, and, for this 
reason, hole 142a of the joint needle 142 is closed by the sponge material 150. 
[0071] On the other hand, when the force in which a compression coil spring 146 is contracted 
acts on a slider 148, a slider 148 moves in the inner part of the joint base 140 with the sponge 
material 150. Thereby, hole 142a of the joint needle 142 is exposed. In addition, hollow molding 
of the joint needle 142 is carried out at the bore of 1mm or less. Moreover, ink flows out of hole 
142a formed in the point of the joint needle 142. 

[0072] The sealant 124 which closes and seals free passage hole 1 10c of an ink cartridge 1 10 is 
being fixed to the inferior surface of tongue near the upper limit section 120a of the mode 
change-over member 120. Where lock pawl 20b of a print head 20 is hooked on the connection 
hole 122 of the mode change-over member 120, as shown in drawing 12 , a sealant 124 seals free 
passage hole 110c. 

[0073] The above-mentioned 1st ink supply mode is explained. 

[0074] As mentioned above, in the 1st ink supply mode, ink is supplied to a print head 20 
through the ink supply tube 102, an ink cartridge 110, etc. from the ink bottle contained by the 
ink bottle case 62. In this 1st ink supply mode, as shown in drawing 17 , lock pawl 20b is hooked 
on the connection hole 122. In this case, the joint base 140 runs against the connection section 
1 12, the force in which a compression coil spring 146 is contracted acts on a slider 148, and a 
slider 148 moves in the inner part of the joint base 140 with the sponge material 150. Thereby, 
hole 142a of the joint needle 142 is exposed within ink passage 1 12a of the connection section 
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1 12, and an ink bottle and raw ink room 1 10a are connected. 

[0075] In addition, in this condition, the locking lever 152 (refer to drawing 14 ) formed in the 
point of the joint base 140 is run and fixed to the stopper 126 formed in the mode change-over 
member 120. Moreover, free passage hole 1 10c will be sealed by the sealant 124, the interior of 
an ink cartridge 110 will be maintained at the optimal negative pressure condition, and ink will 
be supplied. 

[0076] The above-mentioned 2nd ink supply mode is explained. 

[0077] As mentioned above, in the 2nd ink supply mode, supply of the ink from an ink bottle is 
intercepted and only the ink stored in the ink cartridge 1 10 is supplied to a print head 20. This 
2nd ink supply mode is also called M using-up mode/ 1 In switching to the 2nd ink supply mode 
from the 1st ink supply mode, the lever 128 located at the tip of the mode change-over member 
120 is pulled up, and lock pawl 20b is removed from the connection hole 122. Thereby, the 
locking lever 152 of the joint base 140 is depressed, and it moves in the direction in which the 
joint base 140 separates from the connection section 1 12 according to the energization force of a 
compression coil spring 146. 

[0078] The sealing condition of free passage hole 1 10c is canceled, and sponge room 1 10b is 
open for free passage to atmospheric air with this migration. Moreover, the joint needle 142 
escapes from and comes out of sealant 1 12b, and hole 142a of the joint needle 142 is closed by 
the sponge material 150. Therefore, the ink supply from an ink bottle is intercepted such in a 
condition. Moreover, since hole 142a of the joint needle 142 is closed by the sponge material 
150, the ink from the ink bottle in the ink supply tube 102 interior to the joint needle 142 does 
not flow backwards in an ink bottle. 

[0079] Actuation of removing a print head 20 from carriage 22 is explained. 
[0080] The lever 128 of the mode change-over member 120 is pulled up highly, and a medial 
axis is made to rotate the mode change-over member 120 by carrying out rotation shaft 66a. By 
this rotation, as shown in drawing 18 , hook 66 also rotates in the direction of arrow-head B 
focusing on rotation shaft 66a. Under the hook 66, lever 66c in contact with the side face of a 
print head 20 is formed, and this lever 66c extrudes a print head 20. Consequently, while the lock 
of the hook 66 which is fixing the print head 20 is canceled and being able to remove a print 
head 20 from carriage 22, an ink cartridge 1 10 can also be removed. 

[0081] With the 1st and 2nd operation gestalt mentioned above, in case it switches to the 1st ink 
supply mode or the 2nd ink supply mode, a user moves the mode change-over member 80,120 by 
hand. When the automatic switchover device and controller (control device) which can move this 
mode change-over member 80,120 automatically are built into ink jet method image formation 
equipment, based on the residue ink detection signal which supports the residue of the ink stored 
in the ink bottle 16, ink jet method image formation equipment moves a connection member 
automatically, and is switched to the 2nd ink supply mode (using-up mode) from the 1st ink 
supply mode. For this reason, an operator does not need to perform change actuation, without 
interrupting printing actuation also in image printing. Therefore, without caring about the ink 
piece of the ink bottle 16, since printing actuation is continuable, operability improves, and user- 
friendly ink jet method image formation equipment is obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing the appearance of the ink jet method image 
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formation equipment of the 1st operation gestalt of this invention. 

[Drawing 21 It is the mimetic diagram showing the internal configuration of the ink jet method 
image formation equipment of drawing 1 . 

[Drawing 31 It is the perspective view showing the appearance of the print head of drawing 2 . 
fPrawing 41 The print head of drawing 3 is the mimetic diagram showing the fixed condition 
fixed to carriage. 

[Drawing 51 It is the mimetic diagram showing the ink supply condition which supplies ink to a 
print head from an ink bottle. 

[Drawing 61 It is the perspective view showing the 1st ink supply mode. 

[Drawing 71 It is the mimetic diagram showing the tube in the condition (the 1st ink supply 

mode) that ink can be supplied from an ink bottle. 

[Drawing 81 It is the perspective view showing the 2nd ink supply mode. 

[Drawing 91 It is the mimetic diagram showing the 2nd ink supply mode. 

[Drawing 101 It is the mimetic diagram showing the tube in the condition (the 2nd ink supply 

mode) that supply of the ink from an ink bottle was intercepted. 

[Drawing 111 It is the mimetic diagram showing the condition that a mode selection member is 
located in the 3rd location, and can remove a print head. 

[Drawing 121 It is the mimetic diagram showing the ink supply mode which supplies ink to a 
print head from an ink bottle in the ink jet method image formation equipment of the 2nd 
operation gestalt of this invention. 

[Drawing 1 31 It is the perspective view showing appearances, such as a print head at the time of 
the mode of drawing 12 . 

[Drawing 141 It is the perspective view showing the joint base connected with the print head. 

[Drawing 151 It is the sectional view showing the configuration of a joint base. 

[Drawing 161 It is the perspective view showing the configuration of a joint base. 

[Drawing 171 It is the mimetic diagram showing the mode which intercepted the ink supply from 

an ink bottle. 

[Drawing 181 It is the mimetic diagram showing the mode which can take out a print head from 
carriage. 

[Drawing 191 It is the perspective view showing the ink jet printer which is an example of 
conventional ink jet method image formation equipment. 

[Drawing 201 It is the mimetic diagram showing the internal structure of the ink jet printer of 
drawing 19 . 

[Drawing 211 It is the mimetic diagram showing a tubing method. 

[Drawing 221 It is the mimetic diagram showing the ink cartridge in which the needle unit was 
attached. 

[Drawing 231 It is the mimetic diagram showing the ink cartridge from which the needle unit was 
removed. 

[Description of Notations] 
16 Ink Bottle 
20 Print Head 
20b Lock pawl 
22 Carriage 

60,100 Inkjet method image formation equipment 
64,102 Ink supply tube 
66 Hook 
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70,1 10 Ink cartridge 

80,120 Mode change-over member 

82 84,122 Connection hole 

86 Joint Needle 



[Translation done.] 
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(54) i&wozm <i>9i>*y birmmscmm 

(57) [££)] 

*-KfcW9**5fcMffcoTH:, Wv*-8 9 Sr9l*J: 
« f TSI»?L8 2*»6By^jR2 0bfc^Lr, §I*?L8 
4l::n y^/R2 0 b£3lo»ft£o rftlCfctK ^a-f 
Vh#f8 6*^9^^ hi/— A*K7 0 d*»6ifettUT^ 

Zbfc, * 2^ K-Ott, i!iI?L 7 o c 

o b^«i»jtit^^y^7 o b 
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[»** i ] sffco^jfeas* AicttBtbi- s y y 

S>£, m** V y^ittBft.S&fifcEBSft-C'f 
«rJffiKi-5*l-rv^jrfJWBJfc» ttB*-v!> a^tara 

1 k, RtniWBB i -r 

s? o>f y ? w&zmm utwib^ 2 w >- * j&b 

B*- KB*©*- K^SR$^*W i?* y h** 
BB»rt§SBfc*sn-C, 

i, 

f?r£©SB 1 ©ffigtcftB Ufc t IT fciWEB 1 -4 

k#»« * *k SWBJB 1 ©&e & Htft « a * 2 ©& 
BttMt ufc t * mme * 24 9 mm®. $ 

ItoBBBf^fcBOttttfeftfc^-KBBBtt* 

a, 

mew 1 Aim 2 ©&B t lift ft 3 ©ttBMtfi u 

ATf 3 *>©"?*>*), 
MB*- K«MMT«, 

K*- KSBAtta'ttieB 1 ©#Bt£ffcB"t3 i 1 fctt 

2 ©ffiglcffce-f 5 1 # fcttfWE*' a — U* UT 

r t i i Xfi 2 fcffiB©^ «>« ;/ 

b:#£KB»J*SB. 

[B#*4 ] BE*- K»B*ttf;4*BE» 1 OttCR 

ffiE-r 5 1 * liflfriEfs 2 -y ymmmzmmztixm® 

2WV^««<BJfc-f y^«r«UfflU WE*-KBBtt 

«■ ^mgjis 2 ©&Bicti«i- * 1 1 tinneiR 2-f^» 
»i«w«i*.fccfctw»fci-ftiWMii. 2, xn 

BE*- KBtRBWBEB 2 ©{fcffilcteB-f * t # tt 
fltlEPH P «r« BH" 5 *tt x fc £ t Sr^ffi 4 1" S 

M*^4 fcEfWH y h*£Bfc£B£B. 




[ts#iS6] iiME»iat«(i2-r>'^«»*-Kiyt: 
&tbebkj&«b#©bem p s ^5 * p 

S!t*^4 Xli 5 tcf2«0^ v'* y h^SMtfe^ 
[000 1] 

[0 0 0 2 J 

[0 0 0 3] :©-f^J?sy h^Slfe^^B©- 

0 1 9 fcE 2 0 £#HS LTISi^-r^„ 
[00 04] EI 1 9 li, ^JRCD-Y y ^ ^3: y h^lig! 

^ia-Cfo5o @2 0li, 01 9<D4WJx.?> y 

[0005] lai 9ic^-t-i ^y^^iyh/y 

v^ioicti, rro-i'y^^xyFT'iJ^ioSrlSfl 
■f5fc»©Sif^SBl 2*sjgfig^tvT^5„ Ml 2»c 

*»c#|±JS^5H3P 1 4*s^S*i.rv>*. rwpgpi 

W^^iy h7"y 1 O^rtSBlcSSS^^ * 

HBoflMSftfcSMHilliP 1 4*»f>^HlA*lR]I^Ul 
SiiT^^ryb (H»*i*) 4ifKiR*4*i*. ft 
v V$ 1 0 OfflOS 10a (ill, 'C 

ytamm.ztitcjyttfh/vi 6 (02i$i) ^usi 

[0006] -f^-^y b^y 1 Ott, H2 01C 
^•Ti?l-> -Yv^*setwi- smStfM^BtfflP 2 0 
a ^fig^HfcW^y K20i> i ©Bl^y K 2 0 
Sr»«LT±*3lE*ft (El 2 0 ©JSEtcSEft^l*]) (' 
a«8fi-f 5 *t!)y-^22i, i oi^S^|6)(cii:3S-r 

^yfn-7 2 6iSrItt^5. tfy^n-7 2 6li 
fyfn-77-i>3 2 J S'='lVHi:te3 4£;frLT, IE 
Id-52 4^?>S4lc:^S|-et2>i5(c^ K^x- 

[0007] Y^J'iy h^y i oiciii. 

iEik^*5*B^*i-57 p 77 1 V2 8*SEB$tfCV5. 
^ffl7"7fy2 8©5t>BJ^S' K2 OWBfl^gp^li, 
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^<nm!m&<m\cvLW* s&# <kt, 

<bv>?) tt, 0*31:7 7^3 0#a*t«9l?L2 8 ajft>5>2 
[0 0 0 8] fB«SjSC»tc:ii«S:^-r5Btt, iin- 

K#ib**, *-r»y^2 2*±e©i***i*iifcafl[ 

[00 0 9] ft*5, y >r^22 CD^S)Plteft46fflO 
^efcfflP 2 0 a ft «rSSffltt^K§l LT-f >-*ti: 

*5^t#*Sft*tttl2:ft5t, **y s^2 2«rlBltt 

[0 0 10] K2 0KI4, 

*-h y yi*4 OteJfflKSJlfc'f V*Hfl3*^y K2 0 

*5<S^^S4 0ai, -f V^tr!BMSt-r*^*^ft 
if fc^f ^ frftJK £i£fc#$Tf?/K LT*3 < -f ^ SiHX 
flcS4 0 b i^Sfc^ttfeftT^So 
[00 11] -f^#-hy y^4 Ofctt, **y 
2 2ttt*4Sttlt^H3t**Lfc^ V^tfh/W 6 (0 
2 1#$D a»6*f V*fWef"A-:/3 8SrSoT-f V* 

y^jWEfcWfitF 4 2#HJfc3;frfc#«3' h 4 4#» 

^*«l&?^-:/3 8-W h y yiM 0 

TBi^y K2 0lc^^^*tt3»ra*S:Srf-a-ify 
ftth^bc z<D3-x.-\ryytt\a^x, B2i 
^6H2 3*-C«r#IHUTRW-r5, 
[0 0 12] H2ltt, ^-a-^y^*ft«r«-rtt*BB 
rfcSo B2 2& hjMMf*ttfc*ifc>f 

So 

[0 0 13] -O^^qtttJP 2 0 a*>&ttU3:hrClHfc» 
jfcfcttfflSftS-YV^tt, -fettled >*#WM 6 Id 

5fc, ^^-7 18 (El 1 9 #18) fc*«3tb5. 

r V > § 4 > ? Sr - MM Mtt S ^ * /< y 7 r 4 6 # fll * 




y^*aoatffc»©ft-4 8*s#Asnrv^. 
[0014] -Y^flwe^a-y3 8tt, #^ yxr- 

3 6 (EI2 0#^) icTfrfcKltfciifcf-a-^-f K 
(H**T) fcftoT^^y y^2 2*"CEB p *tfCV^ 

So ft*, ^+yy^2 2dsaa»i-sRfc«t > 

[0 0 15] **y ^2 2l:S£fJ^y^TOf 
a-^3 8(D»(Cft ±3fcLfcJ: 5fc*M 2*S@£ 

M 4f*>f h y y^4 0fc«BMS£*;h/t^ 

[0016] -Y^fttffiP 2 0 ad>fett-@H:gfS*0 

yy^4 0rt©«EdSAE#t*ift6. r©AE««K: 
iot, ^f^^5/774 6^^^^«fa 

-^3 8?riioT, >f^*-hyyy4 0rtl:ffillt 
S$f4 2©?L^6«ixffla, 

[0017] ^y^PtfflP20 a^b^ftt-f V^* s et 

ffl^HSix -fy^j/7r4 6©>fyw^#h 

^\z.m^x, t»f^»i2 (igi9#H8) 

[0018] HI 2 3lc^rfJ: 5^, *iryy 

v^2 2Jd®9#JtfeiXfc3y^ 5 2£fflVvC^ 

fW3 8«r»U :o>f^«ftfW3 8rt(o 
So r^)J;5lC3y^ 5 2X4 >*ftt&?*-73 8* 

»ufc**o*ti8^ -f v^tf-hy y^4 0^^$ 

tbTV^S^^y b4 4tfW yVAQfrh 
®«9^$tiSo b4 4tt, ^f-ry 

yi^2 2tC^$tl^v 7 3^> / h^y2 2 at^^L^ 
SHT&WSftSo 

[0 0 19] h4 4#^fy^*-h y yS^4 0 
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#5. zmmz^ytrty/Ti 6izft&,£tilt'(>? 

*5, -O-^^-hy yS?40l*i©'rv*i»sflK4<5i, 
-O-^-h y yS?4 0*»tSit&Bl^y K2 OS 

[0 0 2 0] 

9>9*-kj ~©*a*jttMm, awpg-fcio-caiic 

glC, ft*.-? \-4 4*'(>?*-h}) yi>4 QfrbTfr. 
0^U^a^> h*/W^2 2 a icHU&tf. i©5% 
r# I ©Hfftt, thas y h 4 4 n if 7 AU&<D 

B-erAX'-'fytx-h y y-^4 o\cmm. &mj>Y) 

£*l-CV>5©-C, tt»-y h 4 4S:^>^*- h y 

[00 2 1] £fc, $f-aay Y4 4*4VtU-Yy J/ 
S?4 0*»&*9^'f«i»fc3l*a<IRK, HkiMftt*-* 
-y M 4 SriffgHdStf. :»fcft, #4 2#»Lfc 
fl-asy h44b4V?%-\-V yi?40©ffl£® 

Lft#e>ff*r*i65*#*5. 
[0022] IS&fero-O-^fcffi^-Ctfy-PP 

ft^fttrj^K***. r©fc», ^-ts^wt^m 

[0 0 2 3] *«Ht*, ±fE*i#K«*, ±a£Lfc ^ 
fr*.^ e>* y h *scs«»dE«*«r»«-r * - t 

[0 0 2 4] 

©#31^©^ ^i^xy hJfcSSigJ&ifeiSgtt, MS© 

±3&*#«bfcfc*iH-.6*'* y y^t> y y^t 

2W>'yjf?jKSBi:, WIBIBl^>'^tfiaa5^?)MIS»2 
WE*l-f>'^Ifi , )K»!4»fe«rSaJB2-f x^waiB* 

y* £tt*S-f 5» 2 W ^ HR*©*- K 




X, ( 1 ) WfBPP^s/ K*r*WB*+ y yVKMSEt* 
mfcUttb. (2) J»*©JSi©tt«fcfl*Lfcitfc 

ttnem 1 w y* k*«*«s*u men 1 ©&g 
t »*sft 5 m 2 ©<sm(cte« Lit t # Kmem 2 w y* 

[0 0 2 5] IWE*-KW«wra, (3) «r 

83» 1 2 ©{fcgittftftSfc 3 ©ftglcftg Lfc 

#LfcHBBi*^y K©@S*»l»1-5t>©t?S>o-Ct>J; 

[0 0 2 6] *fc, (4) HWBf'a-T'H:, WfEH^gB 

Xh<0, ( 5 ) «nE*- KWWWtt. FWWS 
»*«WE« 1 ©ffigfcttg-TS 1 1 fcttiWBf 1 *-^* 

t>©-e*> ^ . ( 6 ) mnffiwititom 2 ©tee 

^rtSrWX^^«n4vJ:5K-f5t©-efco-C'{>«t 
[0 0 2 7] $ blix ±E©W y h^Hflyg 

^»e»4, (7) mz*~-m9mtt>mmmi<otiLU 

*2Wv^ffWlfB»cW>'^Srji«L.HlU W!B*-KS^ 

as*j-^itfr!2!8 2 ©ffigjeffifi-rs t # liitfrfEis 2^y^ 

[00 28] §?>i:*fc> (8) NIBttBJgJ&fttm, 
Wv^^ifEHttlSHlPds^Snfcto-CfcU^ (9) 

tRWW^uffE^ 2 ©ttgmtfcE-r 5 i: # ttStrlBHJ P 

[0 0 2 9] -klB^V^i^y h#:£Hg 

Jg^Sfigtt, (1 0) iME»litt«ll2'<V^f*»*-- 

[0 0 3 0] 

[3SW©Hlfi©^ffi] Hffi«r#flau-C*36W©-<v^^ 
^ y h*S:Bg^^g©llli^ffiSrg^-t-5. 0 1 

e>0 1 1 ix&mm vxm i 

[00 3 1] 01tt, miSd£Jgffi©-<y^-^ay h*- 
S:iagjg^g©^«Sr^i-^«S-e*)5. H2», 0 

1 ©W i^x y h*^li^fiEiSg©rtgI5«fig«:^-r 
^la-CfeS. 1311, 0 2©PP^y K©^m$r^1- 
&mn-e&3 0 B4tt, H3©^^y K*#-1r5 

!6tt**S%+«*BI"C*6. 0 611, IHy^M* 



-4- 



\ 



tt**+«a;n-e*>s. rft&tf>0-m, ai9^bH 

[0 0 3 2] Hi 5 fc, 4 2f h**B 

tr-X6 2#4tt6 0 a(C@3£Stt"CV>5 0 
;i>fr-x6 2l£iRilrt£ft*:>f ^^jKh/^fe, @2i^ 
•f<fc3K, >f y^ftftf a-^e 4^ y^*- h y y 

Ofciffc^LTf?^? K2 OiC^ y*#«&£ft 

<?)M«U, -O-^^;— h y s/^7 0fc:ff?jK£ft 
«*-K«r**W"Ctt*2>f^«tl&*-K ( rffivMjo 

*9 ^e— Kj ) £i^o 

»wt, SHy^«^KHS2^y^^-K 

*M*8 0tt, B2*H64ifK«1- J; 5fc, S^Srfatf 

£ft£t>co-?&9, ^-K«I»«B«-8 0^«ihSix5J: 
I0 0 3 4] H2^H5K:*i-i5l^ ^Jy^2 2 

UlttHl*^2/K2 0 3PJS**ix5. *Y5sr^2 2IC 
ft, K2 OSrro^t y y^2 2l:B)lt6fc 

*»«**tr»0, y^2 2K««S*lfcHl*^ 

y K2 01X7 6 6i^toT^^ y y$?2 2l£©££ 
ft£o 

[0035] 7y^66 left, ±iBO*- K9&A#8 
0<O±$8&8 0 aj&S(§I»)tt6 6 a \C *oT[UBjg£|::@ 
£Jjlt^5o ^KMW8 0OTM8 0blC 
IS, 20(05I»7L8 2, 8 4#ftA/^*SftTV>5 0 
rft<b2o<D5l»?L8 2, 8 4fc»ttttfcfc9&Ar'C3l 
c»Hn^/l\20b*W^y K2 OfcSrtStVT 
§|»?L8 2(Cns/^/R20 b *sgio»*»S t» 1 
-O-^tW^e- KfcftO, ^V*#h>Mr-*6 2U:iK 

i/^#-hy r^7 0/imit^y K2 0fc^ 




^ri*«S£ft£o 3IM84i:py^/R20b 
#§lo#3W5i«2>f y*^*-Kfc40, 

i&^-:/6 4 ta^ft-t-r >^ # h^e^ v 
K2 otc^ v^*stti&$tia. 

[0 0 3 6] 3I#?L8 2\Z.V7?fo2 0 b3ft$9|o»^a 
J:5*^K9JlftlfMt8 0OffiB^ «8Wfcv*5*i 
<0{iE<0-^|-Cfc^o 5l»?L8 4tCny^/R2 0b^3| 
o#d**J:5 4*-Kffllft«BW8 0<Dtttt!6S, *3BWlc 
^5#2©tiM<D-«-?&S. Hi Kc^-Ti 3 

fc. ^KMW8 0^±* (*PPB*fft) iCHttg 
-frSi* 7*^ 6 60H3t^ttTR3^y K2 0«r* 
yV2 2^b»0^*5. ^KMW8 0« 
*K:0»Lfct#«)|iBtt, #»Wfci*5iR3rcffiB<0 

[0 0 3 7] ±J6Lfc*~ KS)ifctt#8 O^EP^y K 

[0 0 3 8] H 4^8 5 4^^*51-, <<^9il*- 

^KUrSK**^? 0 b b\zi£WbtlX^Z1!>K 

^sK^^7 0 bfc5lt3&*tlS 0 
[0 0 3 9] *aKy^S7 0 bOi*Clt Z<DXti> 

i^7 o b^±^lc®ii$^:aaai?L7 o c#)Mt£ft 

Tl>5 0 5giKL7 0ctt, Yy^^hyy^70Ort 
J: 3 • 3 ft 

[0 0 4 0] >^£7 0 aO±*«Cf4?LA5JgjaSiX 

>f yh$A- A-K7 0 d-CS^tiT^a o v^g^yb^ 
/WK7 0 dlil ^ 9SS^>W*o=fA*J-ej>5. ^a>r 
^h->-^K7 0 dtt^3>f ^H#f8 6\Z&^X$*Z®L 
btiXlL#m<*K r*>?LHU ^g>r^Hf86^!SU 

[0 04 1] B 4 5 is:, *t»yy2 2S, 33 

K2 0JJi>fv^a:ffl«**^Sfcft©««tE2 2 
a$rWUTV>a o r«)««E2 2a#HI*^y K2 0O 
^^^^ HBIcSHtfc-fSCfc^J:!9ii««riBfc46o 

[0 0 4 2] ±34Lfc±5fc7y^6 6tt*-t» yS^2 
2Kmi|E£fti£0££;ftT^6o :©7j/^6 6|:fc 
tfh6 8iaotff^y K2 0*rH*+**«lKiae 
e>i^rv^5 0 {Jot, Bl*^* K2 0tt7y^ 
6 6 I C <t 9 AD IE S tl H £ $ ft -C ^ 5 r fc t ft a o 

[0 04 3]^ K«J*»»8 0O**SB^6T*»Cf$J 
lt-C^3-rvh^8 6^f ffiT^£o ZWaJyh 
#f8 6Ht^9-f ^h^-/l^K7 0 dfcSSL&fcSSf&fc 
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6 0±*SS«tt, ^^^3Kh/H 6 (@2 1# 

h*f8 6«, rtsi ^ UKTic^adtssttrv^s. v 
jfcsjvcsso, r^HPd^fe-f ^^«nms, 

[0 0 4 4] *-K«Hfc«lW8 0CD±ffig&8 0 a tf>T® 

left, -Yv^J-vy y*Jl 0(DmmK7 0 cSrSv^ 
«H-r5^-/W8 8*SH3g*tiTV^c *-K9J*» 
W8 0^?|»7L8 2(CR]^y K2 0©DyM20b 

8d5»ffl?L7 0 c«r«BB"t-S. 

[0 0 4 5] 8 8 ^H^ffiE^jfi^^^ESS 3 

Oil, §|#?L8 2 t 8 4fcoy^/R2 0 bdS3lo#o-C 
y^7 0#9^ K2 OfcHJtSi'lfc 
fc#lC, y*J7 OSrPP^y K2 Olcjf 

0 fcHJ*-^y K2 0 i©ffiB«:»365**Jl5r 

[0 0 4 6] ±ELfc»l-f ^ttl&^-Kfco^-CR 

[00 4 7] MU:J;5(:IH^M^Kr 

^Wy^ft«fW6 4^^*-h y yi?7 0 
ftift^L-CBl*^y K2 0^>f V^^«ieS*iS 0 - 

7L8 2lCn^/^/R2 0 b #31 o&lt <b*t5 0 Z<DWi&. 

6 1 Ka«««- 8 0 \m*tiit£MT?w u*s *ut 

7 0d«r^*«ot*5?, ^a>fV bff8 6£>§BPte> 
V*£7 0 afctfcfiUO^So Sbt-> »®*170 
c#S/— M*8 8(cj:or^tirv>5o ±BO±5* 

§0 ££oT, K2 0C0-T V^ttfctiP 2 0 a t*b 

itaj y ms 6 ^ V*f**&?-*-:/6 4 LT 

[0 0 4 8] ±EUfc»2>f V^flW&*-KfcOV^TK 

[0049] ±i£Lfc<fc?tc, » 2 -fy KT? 
K2 0fc«t»SJxS. :o$2^fy^M^K 




B, KffltMttt8 OOfcWcflfcB+S 9 4: 

3l*±H r TSI»?L8 2^e>ny^m2 0b«r^L-C, §1 
mH8 4ICP 0 b «r9lofc>tt5. 

[0050] »2>fi'*fl* i e-H-ett* ffl»=»-fMf 
fa9 0*s*-K«J*«fBW8 OSrif L±Jf5^"e, *- K 
9J&*P*f8 0^±*lC ($cWB*|rJ|c) HBL-CBl'f 

oflSvMSBds, *38W(cv^5SB2<DffiH©-«"C*>5o 

*2 i>B-fs/h«-8 6tt 
^ 3 >fy hv-/PK7 0 d^bftttUT-f y 

yi?7 0©4>f^S7 0 a^fcdilS, ^l:, ®2 
KT?tt, SiiTU 0 cSrttEHL-Ci^fcS/ 
-/i4*8 8fc*«?L7 0ca»bBjft^ wfticifl, 
V^S7 0 bO«*««^»»*iir^*^S7 0 b 

[0051] ±aufci5^ *-KWMWt8 0*± 

[0 0 5 2] ^^V^ttie^-K-Ctt, ^H>fyh«- 
8 6$r^-f^^^7 0 a*»bJti"i:*Kaii?L7 0 c£ 
Blfc**, SblC, /f^ttftfa^6 4H^^ 

abftv^±5fc# LAW. z.<Mt$>, *-Y<Dty$k*.b 

M^s ^a-f^b«-8 6*-C*»L"CV^y*ttlft*' 

ol-^ 6 4 rt(7>-r >^ aw # wHWfcffiSEl"* r. t 

[0 0 5 3] y5*2 2d*bffl*^y K2 0£r&9 

[0 0 5 4] *-K«OlftlB»8 0Sr, %2^V^^^ 

ttJ8Sr*»L*dSb^a-^^ K6 4 iftyyt 6 6 
^rJfbf+tt^o rtvlcJ:?)^ mi 1 tc^-T J: 5 7y 

y K 2 0 (Dffllffi^SHtt't 5 6 6 b &B 
J&ZtlXid*), 6 6 b#B*^y K2 OSrif 

Lffl-To ^yK2 0«LTV^7y 

^6 6COn5/^^®P^^tlT^-Yy yi?2 2d»bRJ*^ 
y K2 0£#9^-fr5£#fc, ^^*-h5^70 

[0 0 5 5] 01 2j&»b01 8t^#lUt, 
o-f y^^xy h^B^^«<D|(S2*lS»««rR 

[0 0 5 6] Bl 2lt »2S8*«ffi<0>f b 
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So Ell Ell 20*— VobtnfP&^y Kftif 
s-<yh-&©«lrttiSi-»fafBi-efcs. Bier*, 

[0 0 5 7] Ell 2\C^i'X0\C > 4V9 9 J*y htt 

mwatSMi 0 ofctt, ^>9^b^ owbwkv^ 

W^6 2 (Hi #180 * s «a (H^*r) kbjs 

^#h^e>-f ^^«*&^»->^i 0 2^^*- h 
y y^l 1 OftiffctfLTHJ^S' Y2Q\z.<iv?tm 

1 'Tr' Kiv^5 0 — J^ttfhA'frbto 

><{>?<D&ife*mm^x, y*Ji 1 ok 

-f v*«*&*- K*r**WCHtJB 2>f ^«W6*- K 

( r«v^«B5*-Kj ) k^5. 

[0 0 5 8] h^itMSf 10 0(0 

ttflttt* ® 1 y W^S 2 ^ y ^ tt^- 

§j&swn 2oictt, «n^3^fy^ei4om 
ion 4>*imn*fraQfc^y K2okjwisji 

St^-Cfc!), *-K»*»ttl 2 0*flUhS*tSJ:5 

[0 0 5 9] Ell 2-^Hl 7fcS*1"J:5fc* ^rt!i yi> 
2 2fc»Hi*^yK2 0*»«**t8. ^Ur^2 2 
fctt, Hl*^y K2 OSrCLtf)** y 3/i^2 2iC@^i"5 

S) W»rt*Jl-C*J9, **9*i?2 2te*W3;fcfcHl 
K2 0tt7y* 6 6fcJ;oT*«*!J y^2 2(C@ 

[0060] 7y9 6B fctt, ±I2C0^~ KffltMBfl" 1 
2O0-«$1 2 0a«H6 6 a |C£ oT|h]Sj§£ 
fcHSSfl/CVS. Kffl&Sttt 12 0 <£>ftM5ff 1 2 
Obicfi, 9IIHL1 2 2#»rt*lvti*a. 
1 2 2lC«9aA/T?gio»^So y^m2 Obffl^ 
V K2 0fc»J*SftT^5 o 3I8WL1 2 2fcn y ^/[V2 




*#M&^x--7l 0 2*-<y*;fr- h y y*Jl 1 0ft<^ 
Sr^LTBl^y K2 OMlsftm&iSti*. 
5I»5L1 2 2frb*y9fo2 0b#i\>tlZ>kfli2'{>9 
tt»*-KfcftlU *:/*#hA^-*6 2fcftHSii 

- hU 5/^1 1 0*rit**6Hl*^y K2 0fc-f 

[0 0 6 1 ] 3I8WL1 2 2»£ny*/K2 0b#3lo#a> 
5<fc5ft*-K#&l«*tl 2O0W, *38W«-^5 
JBl«>ttll©-«T*>S. 3IJWL1 2 2Hny^/R2 

0 b aswxs <£ 5 ft*- K«J*««- 1 2 0 ©(Mas, * 
»WICV>5^2(DffiB^-«ll'C&8o 

•Ti 5 fc, *- K«0*«W l 2 0 £±;fr (fcBiB^fi) 
WiBBiS-frSi:, 7v9 6 6<D@£)&^;h,Tft^y K 
2 0£**y y^2 2d»fe*0**6 o *-Kffl*SB» 

1 2 0*s±*lii|S»Lfcfc*^fl:BW;. #»Wfc^5» 

[ 0 0 6 2 ] ±34 Lfc*- KffliMB* 1 2 0 5> 
K2 0lcov^T* 6Ki»IIBlCttWi-* 0 
[0 0 6 3] 112^81 4ft^^-fJ:5^, <09 

^y^il 1 0 aKSt«£*Vtl^ V^tt, EP^y 
K2 O^qtBU^/^lCjEHLTfeCSAJEA^cfcoT, 

Hn£iio-c*#vi^i 1 0 bicgitasjxs, 

[0 0 6 4] *#Vv^l 1 0 b coital, 
yv'S 110b *r*fi»i:5gii*-frailii?L llOc^ 

1 1 0 ort«#*aftAE««^45 i 5 ft»tt • 

[0 0 6 5] t>fy^SH0 aCO±^{CH, i^a-fV 

4 0lC«f$ft«»mi 1 2*»J«**t-CV^ 
5o ro5ttt»l 1 2lCHt, t^^illOalCli 
1--5-r^^SKKl 1 2 atfSjgj££;h/0>£ 0 
112a«PCIl ta«^3^yWl4 2 (* 

^3^^hV-^Kl 1 2 b-?S*Mx-Cl>5 0 i?3^V 
hi/-;i/Kl 12blil^ 9S«(OfSo^#"e* 
80 ^a^Vh^Kl 12btt^9>fyh«H42 

h«H 4 2^ua*^fc^ffi-C«^^#ttiR»e^J: 

[0 0 6 6] ±»Lfc«fc5K::7y*6 6H=¥^yy^2 
2«cB(ESftfcH3e*iX"C^6 0 C<07 y9 6 6lc«, 
tfia6 8lciorHi^jx K2 0 *®fe-rz>%fa\c®m 
M*HbtiX^Z. fct, ^yK2 0[i7y^ 

[0 0 6 7] Ell 6l^i-J:5«c, R«tt©^g>fyh 
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£l 4 0©rt«fctt, f^M^a^f^^l 4 0<D 
tC«oT^3-f Vh«fl 4 2 (##91^5 

1 4 2 a*»rtSiX-CV>5. ^a-f^HH 4 2*>««l 
[0 0 6 8] 4fc, ^a^fyh^l 4 001^^3 

#<D2 0ffcBlcftB5£gi 4 4j&s«j*£*iti*S. :o 

4 4 £9 fc^S'f yhtH 4 2<D*«»«Jtt, 

fel46 ##A£*VGfc *9 , *0«««B5ttB^» 1 4 4 
fcSftLTV^. *fc, B»a>lVWffcl 4 6 0ft8HB 

0*7^1 4 8ortWctt^*y^tri 5 o#tt»5i 

4 8ft, ^3 y 1 4 0 CSt^fMW^If 
»-e»3t£*i/C^So *7>f ^l 4 8tf)g£ (MS) 
ft, ^ 3 ^yh^i4 0^»g$^)4^<Diga-e 

[0 0 6 9] ^^^14 8^fMi:^^* 
fcicftoT, ^ 3 >f^h«H 4 2<?3*MSJ:0t> J ^/hS 
V^#«J*£jh/C^3 0 r<7)?LlC^3^y h*H 4 2dS 

[0 0 7 0] ±ftLtzxyjyi 4 8 ft, BR^Mf 
fcl4 6<0tfiart (fWfcfc) laot^a'fy^U 
0(D|BPi40a^fR]tt"Cft|&Sti'C^6c :^)5Spi 
4 0 a left, ^1 4 8#fttt«%*^J:5fc* h 

4 0 bJW#J#£*Vt^£ 0 *7^14 8^MP 
1 4 0 aOifiOCfflKLTl^StStt* ^5*15 
Ods^a^f^hft-l 4 2O3t««Sr«or*3 0. -Ofc 
^ 3 -fyhfH4 2^14 2af^^Wl5 

0*CgdMvCl^o 

[0 0 7 1] fflBa-f/Wifal 4 6£*§tf>5£5 

tfifi&Xyjyi 4 8l^fflLfcS^, ^7^f^l48 

ft^7Ky^»i 5 0t*i:^a>fy^i 4 0<o*icg 

SrfSo wtt(Ci!9> ^3-f VbtH 4 2£>?L1 4 2 a 

a5Rtti-f£c ft*, v ? 3^rvhtH4 2ft, rtai^y 

Ojfe«»^j*4ix^:7Ll 4 2 a ^bft-f ^rtWUti 

[0 0 7 2] K-gJ&Sltft 120 1 2 0 a O 

W£<DTmc\Z. JVfX—hVy&l lO^jgiidFLl 

1 0c^lV^«fflt§v'-;*l 2 4 355H3£$tttV> 
5, *-K«*«Wl 2 0£>3I#?L1 2 2 ICSes' K 

2 0©ny^flV2 0bSr9lo»ltfcttttTtt, Hi 2 Id 
S-T J: 5 1 2 4 j«fi§?L l l 0 c 

[0073] -hiau^B i KKo^Tsa 




[0 0 74] ±*LfcJ:5^f8l^^^»»*-K-e 
ft, -f y^tfh^— *6 2^iRj(fiSixfc'f 

1 0*ifSr^LTBl*^y K2 0 y**s#|&£jh, 
3 0 ^o^l^y^tt^-KTft, H17fcS+*5 

giJJHfll 2 2tCD 5/^^2 0 b35sgio»Wbii*o 
^g^V^l 4 0d*51*gSl 1 2fc££3 
fcot, Effi^/Wifcl 4 6Sr«*5<t5 4** s ^9 
>f ^1 4 8ICf^J!U 77^f^l4 8l^^^l5 
0fc*lC^a>r^h-&l 4 0©*^»»1-6o 
«9, Vajy htf 1 4 2<£HFL1 4 2 a dSjg&Sfl 1 1 2<£> 

<<y?m&i 1 2 art-eariau w^^-r^ 

[0 0 7 5] 443, r<D#Jg-0ft, ^3^fy^l40 
©**l«Rl»*4ftfcny^U/<-l 5 2 (014# 
M) 1 2 0 KJgfaSfbfc* h 1 

2 6fc&t3fcoTB£Sj|x* 0 *iI?Ll 1 0 c 

2 4t?*HSJxr-f ^*-hy y^l i 

[0 0 7 6] ±ELfcJB2>f^«l& j e-Klcov^TR 

[0 0 7 7] ±»LfcJ:5^ £2^ V*0M&*-KT 
ft, s(y?tfVA'frb<D>(>*0^&XWi£1fcX* 4 

Hu#>^y K2 0KMt&h<fi. rco^2-r^^«^- 

Kft r«v>§JDe-Kj ttfftfixSc IHV^M 
^-K^bB2^^^«^-K(-§] , 9^x.^^S^o 
Tft, 1 2 0 <o*«fcti:*r 5 i"<- 1 

2 8«r3lt±tf-C3l#?Ll 2 2^feny^/R2 0 b Sr^ 
•To ^3^yh^l40©P5/^W^l 
5 2#ff LTtf feftT* Effia^f/Wttai 4 6<£>WfWJ 

iact^3>{yh^i4 otfigjstti 1 2*»fc(t*ua 

[0 0 7 8] :(D»aot, jfilftl 1 0 c« 

««*s<iwfe*tt-c^*y^ai i o b^»c»a-r 

^> 0 ya-fy hfrl 4 214^-^1 1 2 b)6>b 

tfeltffl-C, y3^yKH42WM42a^#y^ 

tfi 5 o-cS^tta. Sot, r<z>j:5 4JR16oi* 

ft, -o^^^h/w^b^^^wi&^iSSfSti^o * 

fc, ^3 >f y fWl 4 2 4 2 a f^^y v^M 1 5 

o^J^gasftStf)-?, ^y^Mf^i 02rtSP 

[0 0 7 9] ^^yyi^2 2*»6ffl*^y K20*m0 

[0 0 8 0] K«0*«» 120O W^- 1 2 8 
<?lt±tfr, K§)*SWtl 2 0Sr[DSj$ft6 6aSr 
^^W^LTIhJSi^^^o r^ffll^ot, 0181: 
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^-f«fc?lt, 6 6 fclHlK®6 6 a fc^-klt 

81B^(n)tC|l]i()-r5. 7 y 9 6 6 ©T^ltli, Q^y 
K2 0 ©WJEK&ftlrf 3 l"<- 6 6c ASJgj££;h,T*5 
9, 6 c^^y K2 0£}f Lffi-f-., C 

©*SS, ffi^y V2 0&m%.LX^Z,7yy 6 6 con 
y?»^T+Y!) yi?2 2!J»e>Bl#^s» K2 0£ 
&9fl-*Si#lt, -fy**- MJ yi>l l o t>ffii ^t- 

100 8 1] J^Lfc|UfttfJll2»rotrtN4, Sgl 
-f V * KklXfi82WV* {Hi**- Kfc« 9 

JftitilRfc, *-KWMM*8 0, 1 2 0&3— 
-c^ibS-frS, :ot-K5SW8 0, l2 0Srilb 

g) fc^V^sy Yttm&teimmzMWLk,1£® 
'fy^WH 6lc|fK$H-rv^5^y^ro^fi 

fj9*-K) itia 9 :©fc», atfe^* 
5-fi : ^t)*<T , t>av\ t^oT, -f i^#h/n 6©-f 

[0 0 8 2] 

[893 ©58*] j^f&WLfciSIt*^©-^*^ 
y httM&Ml&mWtits *- KS«S15»S:B 1 ©& 
ga> 5> ft 2 ©ftg it fMt $ * 3 w t It J; 9 % 1 v * tft 

He*- 2 y?m®*- kicuj 9 e>*vs© 
[00 8 3] ;:-e, «tiE*- pafttttm. Me* 1 

StfS? 2 ©ftgi H*fe 5ft 3 ©ffigfcffcg Lfc £ 
It, tffEH^WIii.toTflfrlB^-y y yi^KHjeSii*: 

- KjWWHTfcft 3 <otfcett-fig$*.5 r t K ± 9 Bi* 
~yK©HJ&WM*3ii$©-C, W^JfKSr^fiKSf 

[0 0 8 4] ait. mm?-*— unsm^mttw 

9 . iWfE*- KWRtttftt, &*- KiltRSW^lWIEft 

i ©tfcgKftgl- 5 1 # it » -^tff u* s * 

tc»^»-^rtSr>C V * ASMEtbS J; o Iff* t>©T?fc 
9, tt*-K»*i«»f*lltlB*2©|igfcttgi-5i:* 

£ft 2 ©ffiglt&BS-tirS r t It J: 9 ^a-^rt V 
*asifch,ftv>©-c, v*#fti>f v*»jB»itj5»$e-r 




[008 5] $ bit, BfrfB*- K*KA#a*imBjg 1 © 
ffigltffig-f Sit tiftlEft 2 4^9 JtfjRttKttR $ *i 

SMMMf #IWB* 2 ©ffigltffig-f 5 1 # fiUfiiEft 2 -f 

*.fcn#i*. *- h'zwmmm 2 ©tfirgitftK -r a 1 

5 SlUI-ft 2 f i^fftlft*- Klt§) 9 &*. feh, 

[0086] se>it*fc, mmmto&fm&tt. 
^«6W*s«rffi* 2 ©ttgitttg-rai t i4Weba p 

H-f 5*tB«W*'f h^H^J«^glt{i 

[0 0 8 7] $P>lt4fc x l!fjfe$fU&U<8S2f 

Klt(S Cr«nBiKeS^^fW©WEI8P!iS|aH$*L 

s/ b*SCH«Jgrili6gte«*.fc»^tt, {6iJ«S§lt.toT 

t><fcv\, tot, m 14 * 9>ti&%.\z 

[ilffi©fBS¥ifeIftW] 

[0 1 ] #38W©S5 1 nwm<04 >9 v 5 ^ y 
g^^S6g©^«Sr^-r^l2|-C*5. 

[@2] 0 1 ©w px. y Y*3m>smmgm<F>ftn 

[H3] H2©BJ*~y K©WiSr*+#«Ua"C«>*. 
[114] @3©PP^y KiJS^-r y y^ttH!t$iifc@ 

[0 5] /f^^W^BJ^J' Kfc-f J"* 

[@6j »i-f v^ttje^-K^-f^ia^abS. 

[0 7] ^y^W'6-f^«T§5«S (* 

[08] 112^ y^iW& j e-K**i-««BI'r*)*. 
[0 9] m2-r^;!'tt*& ; e-K4r^i-«^0t?fe5. 
[010] 4 >?#V/l'fr<s<D4>?(D&1&i> i: &Wi£h 

0-Cfc5o 

[011] ^e- KJl^lfBWlB 3 ©ffigitffig Lxm^ 
^y K*»i9#l-*6tt«t*r««Ba-e*«. 
[012] *Si©i2$tti©^ y^-^ y h^S 
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[013] SI 2<D*r— V<DT%<0^^y KttifO^ 

[01 4] Ki»J!eLfe^3^y b££r^f# 

[015] ^3>fy h-fe©«*Sr*i-»fBBa"e*>6. 
[016] i^a-f vh-&o»*Sr^-r^aBlT?*)5o 
[017] ^#h^b©>f v^«WS*a*rLfc* 

[018] y^bSJ^y FMWHHtS*- 

[019] &&<dj V* y b#£iB0Wgj8SSB0>-- 

[02 0] 01 9©>fV^^*y h^y y#<0rtttflfit 

[021] +*-\+>9tt**rtWRm-*h*. 

[02 2] fl-^-y h#*5*»tb*ifc^y**-h5 

[01] 




[0 2 3] hd51R0^*ilfc>r^*-hy y 

[ft^COtftW] 
16 -Y^^h/V- 
2 0 Bl^yK 
20b B^ill 
2 2 **0*5> 

6 0, ioo >fy^^x^h*SIM^S 

6 4, 1 0 2 

6 6 

7 0, iio ^y^^-hyyv' 

8 0, 1 2 0 KMMBtt 
8 2, 8 4, 1 2 2 

86 ^a-f^Ftf- 
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[02 1] 




-15- 




-16- 



